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FIRE  PREVENTION 


C.  A.  GUSTAFSON 
Chief,  Division  of  Fire  Control,  U.  S.  Forest  Service 

The  165,000  forest  fires  occurring  annually  on  the  forest  lands 
of  the  United  States  emphasize  the  tremendous  fire  prevention 
job  confronting  fire  control  managers.  Unless  more  rapid  progress 
is  made  in  preventing  such  fires  this  nation  stands  to  lose  billions 
of  dollars  worth  of  important  and  valuable  natural  resources  in 
the  next  50  years. 

The  forest  lands  of  the  United  States  total  approximately  640 
million  acres,  and  all  but  63,290,000  are  under  organized  protec- 
tion. On  these  protected  lands  the  ratio  of  man-caused  to  lightning 
fires  is  14  to  1  (table  1).  Available  figures  indicate  also  that  the 
unprotected  lands  are  exposed  to  5  times  as  many  fires  per  unit  of 
area  as  are  the  wild  lands  under  organized  protection,  and  with 
an  even  higher  ratio  of  man-caused  to  lightning  fires. 

The  most  successful  fire  control  job  that  can  be  accomplished 
is  the  prevention  of  fires.  Fires  such  as  those  started  by  lightning 
and  by  air  crashes,  vehicle  accidents,  and  enemy  action  in  time 
of  war  cannot  be  prevented.  However,  the  vast  majority  of  man- 
caused  fires  are  susceptible  to  prevention  efforts. 

The  purpose  of  this  article  is  to  outline  what  procedures  to 
establish  and  the  methods  to  follow  to  assist  in  the  prevention  of 
fires.  A  brief  background  of  the  major  uses  of  wild  lands  and 
their  general  relationship  to  fire  occurrence  will  point  up  the 
value  of  fire  prevention  and  will  aid  in  the  preparation  of  a 
specific  plan  for  a  given  unit. 


Table  1. — Number  of  forest  fires  on  protected  areas  in  the  United  States 
by  causes  and  groups  of  States,  1951 
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547 
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Rockv  Mountain   
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North  Central   

39 
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Eastern   
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United  States   

7,029 

3.250 

3.401 

18.390 

19.590 

39,396 

2.771 

12,041 

105.868 

1  Taken  from  Forest  Fire  Statistics,  1951,  by  Forest  Service,  Division  of  Cooperative  Forest 
Protection,  U.  S.  Dept.  of  Agrr.  16  pp.  [Processed.] 
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FIRE  CONTROL  NOTES 


Uses  of  Wild  Land  and  Their  General  Relationship 
to  Fire  Occurrence 

At  the  turn  of  the  century  logging  and  lumbering  were  limited 
mainly  to  the  area  east  of  the  Great  Plains.  Mechanization  of 
woods  operations  had  not  taken  place  to  any  marked  extent. 
Fires  in  the  logging  woods  were  caused  by  lunch  and  warming 
fires,  promiscuous  slash  and  debris  burning,  and  smoking.  These 
same  causes  prevail  today  but  added  to  them  are  fires  resulting 
from  the  operation  of  tractors,  power  saws,  high  and  ground 
lead  systems,  logging  railroads,  trucks,  and  other  machinery 
common  to  the  logging  industry  of  today.  In  addition  the  number 
and  size  of  woods  operations  have  increased  manyfold.  They 
have  moved  westward  into  areas  characterized  by  long  periods 
of  low  relative  humidities,  heavy  fuels,  and  rough  terrain. 

Hydroelectric  power  development  was  almost  unknown  in  much 
of  the  United  States,  particularly  in  the  far  West,  at  the  close 
of  the  nineteenth  century.  Today  thousands  of  miles  of  trans- 
mission lines  traverse  millions  of  acres  of  hazardous  fire  areas. 
Thousands  of  miles  of  railroads  and  many  more  thousands  of 
miles  of  highways  pass  through  the  wild  land  areas.  Cities  and 
villages  have  increased  in  numbers  and  in  population  and  the 
uses  of  the  wild  land  areas  have  expanded  correspondingly. 

Increased  use  has  usually  meant  increased  risk,  or  chance  of 
fires  starting. 

Consumption  of  pulpwood  has  increased  tremendously  from 
4.5  million  cords  in  1921  to  more  than  26  million  cords  in  1951. 
This  increase  has  meant  more  men  and  machines  in  the  woods 
and  a  greater  number  of  families  living  in  and  near  the  wooded 
areas.  Hence  the  wild  land  areas  are  being  subjected  to  a  higher 
degree  of  risk. 

Lumber  production  in  the  United  States  has  been  steadily 
increasing  since  the  low  point  reached  in  1932  (fig.  1).  A  pro- 
portionately much  higher  increase  of  lumber  production  has 
occurred  on  national-forest  lands.  It  follows  that  the  risk 
brought  about  by  expanded  production  has  increased  propor- 
tionately much  more  rapidly  in  recent  years  on  national-forest 
lands  than  on  privately  owned  lands  and  will  continue  to  increase 
until  the  full  sustained-yield  capacity  of  these  lands  is  reached. 

The  use  of  wild  lands  for  recreation  purposes  has  increased  to 
a  point  where  the  numbers  of  people,  whether  picnickers,  campers, 
hunters,  or  fishermen,  have  created  a  serious  risk  situation.  This 
risk  will  increase  as  the  population  increases  and  the  time  and 
means  available  for  recreation  become  greater.  To  offset  the 
mounting  impact  of  increased  use  on  the  number  of  fires  that 
start  on  wild  lands  each  year,  the  fire  control  manager  must 
resort  to  fire  prevention. 

If  a  composite  index  of  total  use  is  plotted  against  the  index 
of  number  of  man-caused  fires  the  two  curves  should  be  almost 
parallel.  This  would  be  true  if  no  effort  had  been  made  to  prevent 
fires.    Figures  for  the  national  forests  in  the  eleven  western 
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Figure  1. — Index  of  lumber  cut  in  the  United  States  and  on  national  forests. 

States,  developed  a  few  years  ago  by  G.  D.  Fox,  produced  a  com- 
posite index  of  use  and  an  index  of  the  number  of  man-caused 
fires.  These  show  conclusively  that  in  spite  of  large  population 
increases  and  increases  in  industrial  production,  the  number 
of  man-caused  fires  has  not  paralleled  increase  in  use  (fig.  2) . 
The  fire  expectance  curve  shows  what  would  have  been  ex- 
perienced after  1931  if  the  same  relationship  between  numbers 
of  fires  and  total  use  had  remained  at  the  ratio  which  prevailed 
during  the  period  1927-31.  The  large  index  difference  between 
actual  and  expected  fires  indicates  very  strongly  that  increased 
prevention  effort  did  result  in  a  large  reduction  in  man-caused 
fires  in  the  face  of  vastly  increased  use  of  the  national  forests. 

If  the  total  number  of  fires  prevented  from  occurring  is 
assumed  to  be  the  result  of  increased  prevention  effort  compared 
to  the  period  1927-31,  and  the  cost  for  suppressing  the  average 
size  fire  that  occurred  during  the  1927-31  period  and  the  value 
of  losses  in  resources  that  would  otherwise  have  resulted  are 
known,  the  savings  resulting  from  this  prevention  effort,  accord- 
ing to  Mr.  Fox,  may  be  determined. 

The  annual  savings  in  suppression  costs  during  the  period 
1942-47  was  calculated  to  be  $3,000,000;  stumpage  value  of  the 
timber  that  did  not  burn  but  would  have  without  this  increased 
prevention  effort,  even  with  very  aggressive  suppression  action, 
was  estimated  at  $1,900,000;  reforestation  costs  that  would 
otherwise  have  been  necessary  and  the  growth  increment  that 
was  saved  were  valued  at  approximately  $4,400,000.  The  in- 
creased prevention  effort  that  was  made  to  offset  the  impact  of 
the  increased  use  of  the  national  forests  in  the  eleven  western 
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Figure  2. — Index  of  use  and  index  of  number  of  man-caused  fires  on  the 
national  forests  of  eleven  western  States  (15-year  average  plotted  at 
middle  year;  fire  expectance  based  on  1927-31  rate). 

States  showed  a  grand  total  annual  saving  of  about  $9,300,000 
during  the  1942-47  period,  exclusive  of  the  value  of  intangibles. 

The  foregoing  discussion  emphasizes  that  prevention  of  fires 
does  pay  large  dividends  in  suppression  funds  saved  and  damages 
prevented.  Although  the  prevention  of  fires  in  the  national 
forests  of  the  eleven  western  States  has  more  than  kept  pace 
with  the  increased  use  of  those  forests,  a  great  deal  remains  that 
must  be  done  before  the  prevention  of  fires  has  reached  the  point 
of  diminishing  returns.  This  is  true  not  only  on  the  national 
forests  but  on  most  all  other  wild  land  areas  in  the  United  States 
and  Alaska. 

This  brings  up  the  question  of  fire  prevention  plans.  Such 
plans  are  basic  to  the  intelligent  application  of  effort  directed 
at  the  problem  of  man-caused  fires  in  the  United  States. 

Fire  Prevention  Planning 

Primary  elements  in  developing  a  fire  prevention  plan  for  a 
unit  are  an  analysis  of  the  fire  business  of  the  unit  and  an  under- 
standing of  the  media  of  prevention. 
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Analysis  of  the  Fire  Business  of  the  Unit 

The  following  information  must  be  available  on  general  and 
specific  causes  of  fires :  Who  starts  fires ;  why  are  fires  started ; 
when  do  fires  occur;  where  are  fires  being  started;  what  fires 
are  resulting  in  the  excessive  damage  to  resources  and  high 
suppression  costs. 

General  and  specific  causes. — The  general  causes,  other  than 
lightning,  usually  recognized  by  most  fire  protection  agencies  are : 

Railroad — fires  resulting  from  maintenance  of  rights-of-way  or  construc- 
tion or  operation  of  common  carrier  railroads. 

Lumbering — fires,  except  those  caused  by  smokers,  resulting  from  lum- 
bering operations.  (Lumbering  operations  include  all  activities  con- 
nected with  the  harvesting  or  processing  of  wood  for  use  or  sale.  Lum- 
bering fires  include  those  caused  by  logging  railroads  which  are  not 
common  carriers.) 

Campfire — fires  resulting  from  fires  started  for  the  purpose  of  cooking, 
warming,  or  providing  light  by  persons  camping  or  traveling  on  or  near 
wild  land,  except  those  started  by  railroads  or  lumbering  employees  in 
connection  with  their  duties. 

Debris  Burning — fires  resulting  from  any  fires  originally  set  for  clearing 
land  for  any  purpose,  or  for  rubbish,  garbage,  range,  stubble,  or 
meadow  burning  without  intent  on  the  part  of  the  burner  to  have  such 
fires  spread  to  lands  not  intended  to  be  burned.  (Does  not  include 
lumbering  fires  or  hazard  reduction  on  rights-of-way  of  common 
carrier  railroads. ) 

Incendiary — fires  that  in  the  judgment  of  the  reporting  office  are  delib- 
erately set  by  anyone  with  the  intention  of  burning  over  land  or  damag- 
ing property  not  owned  or  controlled  by  him. 

Smoker — fires  caused  by  smokers'  matches,  or  by  burning  tobacco  in  any 
form. 

Miscellaneous — fires  that  cannot  be  properly  classified  under  any  six 
standard  causes  listed — does  not  include  fires  caused  by  lightning. 

To  provide  sufficient  detail  on  which  to  base  fire  prevention 
plans  each  general  cause  must  be  further  analyzed  as  to  specific 
cause.    The  specific  causes  usually  recognized  are: 
Airplane  House  or  stove  Range  burning 

Berry-land  burning  flue  sparks  Refuse  burning 

Blasting  Insect  or  snake  Repel  predatory 

Branding  control  animals 

Burning  building       ■        Job  fire  Right-of-way  clearing 

Burning  vehicle  Land  clearing  Rubbish  disposal 

Cooking  fire  Logging  line  Safety  strip  burn 

Exhaust  Meadow  burning  Slash  disposal 

Fireworks  Moonshine  Smoking 

Fuel  sparks  Oil-gas  well  Smoking  bees  or  game 

Fusee  Playing  with  Spontaneous 

Glass  matches  combustion 

Grudge  fire  Power  line  "  Tie  disposal 

Hot  ashes  Pyromania  Warming  fire 

Identification  of  fires  by  general  cause  and  appropriate  specific 
cause  provides  the  first  inkling  of  what  can  be  done  to  prevent 
fires  in  the  area.  For  example,  if  railroad  fires  are  a  problem 
the  area  of  trouble  is  a  narrow  strip  on  each  side  of  the  tracks. 
Specific  causes  may  be  fusees,  fuel  sparks,  hot  ashes,  hot  brake- 
shoes,  etc.  If  most  of  the  fires  are  started  by  fusees,  what  must 
be  done  to  eliminate  such  fires  can  be  definitely  outlined.  The 
fire  prevention  measures  may  involve  reduction  of  hazards  along 
the  tracks,  installation  of  an  electric  block  system  eliminating 
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in  large  measure  the  need  for  fusees,  education  of  the  men  in 
more  careful  use  of  fusees,  or  the  development  of  a  new  kind 
of  fusee  with  fewer  fire  starting  characteristics. 

Who  starts  fires. — The  class  or  classes  of  people  responsible  for 
fires  can  usually  be  obtained  from  a  study  of  reports  on  fires  that 
have  started  in  the  area.  Classes  generally  recognized  in  such 
analyses  are: 

Camper  Construction  worker  Hunter 

Fisherman  Miner  Stockman 

Picnicker  Timberman  Farmer 

Traveler  Rancher  Other 

The  fire  control  manager  will  then  know  the  people  toward 
whom  prevention  efforts  must  be  directed.  For  instance,  if  deer 
hunters  are  starting  fires  during  the  period  September  16-October 
15,  the  manager,  to  minimize  the  chances  of  fires  being  started, 
may  initiate  such  prevention  measures  as:  Registration  of  all 
hunters ;  establishing  special  prevention  patrols  in  areas  frequented 
by  hunters;  closing  high  hazard  areas  to  public  use  if  such  au- 
thority exists ;  closing  the  entire  area  to  public  use ;  delaying  the 
hunting  season  until  weather  conditions  become  more  favorable; 
installation  of  camping  facilities  if  they  are  lacking  and  if  such 
a  lack  contributes  to  start  of  hunter  fires. 

Why  are  fires  started. — There  are  three  primary  reasons  why 
fires  are  started :  Carelessness  in  the  use  of  fire ;  poorly  designed 
or  poorly  maintained  equipment,  for  example,  a  power  saw  may 
cut  timber  efficiently  but  the  muffler  may  start  fires  because  of 
faulty  design,  or  an  adequate  spark  arrester  for  tractors  may 
be  properly  designed  but  the  operator  may  not  have  replaced  it  when 
it  has  burned  out;  and  intentionally  for  various  reasons  such  as 
land  clearing,  ridding  the  country  of  snakes,  or  paying  off  a 
grudge.  The  more  information  that  is  available  on  the  reasons 
why  fires  are  started  the  easier  it  will  be  to  devise  methods  and 
programs  to  prevent  fires. 

When  do  fires  occur. — The  timing  of  prevention  work  is  im- 
portant. Records  of  fires  that  have  started  in  previous  years 
should  be  studied  to  determine  when  they  occurred.  This  time 
factor  should  be  correlated  with  the  general  and  specific  causes, 
the  class  of  people  responsible,  and  the  reasons  why  the  fires 
are  starting.  For  example,  if  it  is  known  that  fires  occur  along 
a  certain  river  during  May  and  fishermen  are  responsible,  the 
fire  control  manager  can  arrive  at  a  specific  plan  of  action  geared 
to  that  time  of  the  year  to  prevent  such  fires. 

Where  are  fires  being  started. — Knowledge  of  the  specific  loca- 
tion of  the  starting  points  for  all  fires  is  essential  in  fire  preven- 
tion planning;  particularly  in  relation  to  areas  of  special  risks. 
The  specific  details  are  used  in  preparing  a  fire  business  map. 
A  planometric  map  with  a  scale  of  y2  inch  equals  1  mile  is 
satisfactory  as  a  base.  Spotted  on  this  map  are  the  starting  points 
of  all  man-caused  fires  that  have  occurred  in  the  past  5  years. 
Appropriate  symbols  can  be  used  to  identify  those  started  by 
lumbering,  railroads,  campers,  debris  burning,  and  the  other 
general  causes.    As  would  be  expected,  fires  usually  occur  with 
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a  relatively  high  frequency  in  areas  of  concentrated  use  and  be- 
come more  widely  dispersed  as  use  becomes  lighter.  The  areas 
of  concentration  are  delineated  and  numbered  and  a  detailed 
study  of  each  area  is  made. 

A  simple  fire  business  map  developed  for  demonstration  pur- 
poses is  shown  in  figure  3.  Six  special  risk  areas  or  zones  are 
indicated.  The  fires  in  each  area  are  identified  as  to  general  and 
specific  causes,  who  starts  them,  why  they  are  started,  when  they 
are  started,  and  whether  damage  is  great  and  suppression  costly. 
The  analysis  is  assumed  to  reveal  the  following  details. 

Special  Risk  Area  1  is  along  the  railroad.  All  fires  are  fusee 
fires  caused  by  rear  brakemen  throwing  the  fusees  from  the 
rear  of  moving  trains  which  are  slowing  down  as  they  approach 
the  town.  The  brakemen  are  careless  in  placement  of  fusees, 
and  flammable  fuels  are  along  the  railroad  tracks.  The  fires 
occur  between  June  1  and  September  30;  they  are  very  costly  to 
control  and  damage  has  been  great. 
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Figure  3. — Fire  business  map. 
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Special  Risk  Area  2  is  along  the  river  and  the  normal  assump- 
tion would  be  that  they  are  fishermen  fires.  This  cannot  be  taken 
for  granted ;  more  study  is  required.  The  study  would  show  that 
these  fires  are  not  caused  by  fishermen  but  by  people  using  the 
swimming  holes  in  the  vicinity.  The  fires  then  are  warming  or 
cooking  fires  started  by  campers  from  the  nearby  town.  No 
camping  facilities  such  as  stoves  or  tables  are  available,  and  the 
users  are  careless.  The  fires  occur  during  August  and  up  to 
September  15,  and  have  not  been  costly  to  control  or  damaging. 

Special  Risk  Area  3  is  at  Johns  Lake  where  50  percent  of 
the  fires  are  caused  by  smokers  and  the  other  50  percent  by 
campers  smoking  fish.  No  "Smoke  Here"  signs  or  other  fire 
prevention  material  is  posted  in  the  area ;  no  spots  are  designated 
or  facilities  provided  where  fish  could  be  smoked ;  and  the  users, 
people  from  one  of  the  valley  farming  areas,  are  careless.  The 
fires  occur  from  August  1  to  September  15,  and  damage  and  cost 
of  suppression  are  heavy. 

Special  Risk  Area  4  is  close  to  town.  Ninety  percent  of  the 
fires  are  from  debris  or  rubbish  burning  and  the  remaining  ten 
percent  are  miscellaneous,  specifically  caused  by  children  playing 
with  matches.  Neither  the  town  nor  the  county  has  an  ordinance 
regulating  refuse  burning;  the  people  are  not  watching  their 
debris  fires  after  starting  them,  and  they  burn  during  periods 
when  winds  are  high  and  relative  humidity  low,  and  children  have 
not  been  taught  the  danger  of  playing  with  matches.  The  people 
starting  the  fires  live  in  or  on  the  outskirts  of  the  town.  Most 
debris  fires  occur  in  May,  the  rest  through  the  spring,  summer, 
and  fall  season ;  the  children  could  set  fires  any  time  of  the  year. 
Damages  and  suppression  costs  are  high. 

Special  Risk  Area  5  is  high  on  the  mountain  and  does  not 
involve  many  fires.  All  fires  are  camp  fires  for  cooking  and  keep- 
ing warm,  started  by  careless  hunters,  usually  during  the  first 
10  days  of  the  hunting  season  (September  16-25).  Hunters  may 
camp  where  they  choose  as  there  are  no  posted  hunter  camps. 
Since  the  fires  are  in  a  relatively  inaccessible  area  where  values 
are  high  and  heavy  fuels  predominate,  damage  is  heavy  and 
suppression  costs  high. 

Special  Risk  Area  6  is  a  continuing  logging  area.  Fires  are 
started  by  loggers  operating  power  saws.  Operator  carelessness 
predominates  but  some  fires  are  started  by  hot  power-saw  mufflers 
coming  in  contact  with  moss  and  other  light  fuels.  Fires  occur 
during  July,  August,  and  September,  and  suppression  costs  and 
damage  are  high. 

The  fire  business  map  shows  about  10  other  widely  dispersed 
fires.  These  should  also  be  analyzed  and  the  information  recorded 
for  consideration  when  final  prevention  plans  are  made. 

Where  are  man-caused  fires  resulting  in  excessive  damages  to 
resources  and  high  suppression  costs. — It  is  extremely  important 
to  prevent  fires  in  high  hazard  areas  such  as  those  with  heavy 
logging  slash  or  in  other  areas  where  fires  usually  become  difficult 
and  costly  to  control.  Similarly  it  is  very  important  to  prevent 
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fires  from  starting  in  or  adjacent  to  areas  where  values  are 
high.  These  areas  involving  high  suppression  costs  and  support- 
ing high  values  must  be  identified  for  special  consideration  in 
the  development  of  prevention  plans.  This  is  usually  done  by- 
delineating  such  areas  on  the  maps  to  be  used. 

Media  of  Prevention 

After  completion  of  the  analysis  all  the  prevention  devices 
and  tools  that  are  available  and  may  be  applied  to  the  problem 
should  be  listed  and  examined.  Special  attention  should  be 
given  to  the  prevention  media  or  tools  that  assure  the  best  re- 
sults in  reducing  the  number  of  man-caused  fires  in  relation  to 
the  amount  of  energy  applied.  Prevention  media  will  include  the 
following : 

Latvs,  ordinances,  regulations. — A  review  of  applicable  laws, 
ordinances,  regulations,  or  other  legal  means  regulating  use  and 
care  with  fire  should  be  made  to  explore  the  probable  need  for 
additional  legal  authority. 

Contracts,  permits,  easements. — All  existing  contracts,  per- 
mits, easements,  and  similar  documents  regulating  operations 
should  be  reviewed  to  determine  if  they  are  adequate  or  additional 
stipulations  are  required. 

Fire  prevention  signs. — The  public  is  entitled  to  know  where  it 
may  camp,  under  what  conditions  smoking  is  permitted,  whether 
or  not  fireworks  are  permitted,  and  those  other  laws,  ordinances, 
and  regulations  regarding  the  use  of  and  care  with  fire  that  can 
be  briefed  on  signs  and  posted.  Also  fire  prevention  signs  are 
one  means  of  conditioning  the  public  to  the  dangers  inherent 
in  the  use  of  fire.  A  study  of  available  sign  material  and  additional 
material  required  is  essential. 

Education. — Overcoming  carelessness,  and  ignorance,  is  the 
most  difficult  problem  facing  control  managers  since  it  involves 
changing  the  habits  of  people.  It  involves  such  things  as  getting 
people  to  break  their  matches;  use  the  ash  trays  of  their  cars; 
build  camp  fires  in  safe  places  and  put  them  out  before  leaving 
them ;  burn  debris  at  the  right  time  and  with  proper  preparation ; 
shoot  off  fireworks  away  from  high  hazard  areas;  clean  up 
flammable  debris  in  and  around  buildings ;  etc. 

Methods  used  to  overcome  carelessness  are  mass  education, 
group  contact,  individual  contact,  and  special  letters.  Mass 
education  may  be  accomplished  through  radio  programs,  tele- 
vision, theaters,  press  releases,  feature  articles,  displays,  posters, 
and  general  publicity.  The  Cooperative  Forest  Fire  Prevention 
Campaign  and  the  Keep  Green  programs  are  excellent  examples. 

Group  contact  permits  local  level  contact  with  many  individuals, 
saves  time,  and  is  less  costly.  It  is  particularly  useful  in  reaching 
schools,  civic  organizations,  labor  unions,  etc. 

Individual  contact,  friendly,  planned,  and  skillfully  directed, 
has  proved  to  be  much  stronger  than  the  mass  education  or  group 
contact  approach  in  reaching  the  miner,  local  settler,  logger, 
cattleman  or  herder,  construction  foreman,  resort  operator,  and 
other  individuals  who  may  be  somewhat  isolated. 
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Special  letters  provide  another  medium  of  planned  friendly  con- 
tact in  educating  people  in  the  need  for  care  in  their  "use  of  fire." 
By  such  letters  the  fire  control  manager  can  reach  the  hunter 
immediately  before  hunting  season,  and  miners,  lumbermen, 
stockmen,  and  other  users  of  wild  lands  at  appropriate  times. 

General  and  special  prevention  patrol. — This  prevention  tool 
is  used  extensively  in  many  areas  to  check  on  compliance  with 
prevention  laws,  rules,  and  regulations.  It  is  ideally  suited  to 
fire  prevention  inspections  of  summer  houses  and  local  residences, 
woods  operations  and  logging  equipment,  camp  grounds,  debris 
burning,  hazard  reduction,  fishing  and  hunting  areas,  group 
out-of-door  celebrations,  power  lines,  construction  work,  etc. 

Law  enforcement. — All  forest  fire  laws — Federal,  State,  county, 
municipal — must  be  strictly  and  impartially  enforced.  Every 
man-caused  fire  should  be  thoroughly  investigated  to  determine 
whether  or  not  the  fire  was  the  result  of  any  given  set  of  facts 
or  circumstances  constituting  a  trespass  against  the  applicable 
laws,  ordinances,  and  regulations.  Whenever  evidence  that  is 
deemed  acceptable  in  court  identifies  the  offender,  the  case  should 
be  recommended  for  prosecution. 

Civil  liability  of  trespasser. — The  States  and  the  Federal 
Government  have  legal  rights  equal  to  those  of  the  citizen  to 
recover  losses  occasioned  by  injury  to  its  property  or  enforced  ex- 
penditures of  its  funds.  Prosecution  to  recover  enforced  expendi- 
tures and  losses  to  its  property  where  the  trespasser  is  held 
responsible  by  the  courts  is  one  means  of  impressing  on  the 
public  its  responsibility  for  extreme  care  in  the  use  of  fire.  Civil 
liability  can  be  a  strong  prevention  tool. 

Closures  and  restrictions. — Closures  and  restrictions,  where 
legally  authorized,  are  used  extensively  to  reduce  the  number  of 
man-caused  fires.  Such  measures  involve  restrictions  as  to  entry 
or  use.  Restrictions  as  to  entry  include  closure  of  areas  to  all 
forms  of  public  use ;  closure  to  entry  except  under  registration  or 
permit;  and  entry  conditioned  on  the  user  being  equipped  with 
fire  fighting  tools.  Restrictions  as  to  use  may  prohibit  the  setting 
of  or  use  of  fire;  building  a  camp  fire  in  an  unsafe  place;  using 
steam  boiler  or  internal  combustion  engines  unless  equipped  with 
approved  spark  arresters  or  combination  exhaust  muffler  and 
spark  arrester ;  disposing  of  burning  material  in  any  place  where 
it  may  start  a  fire  or  discharging  of  fireworks  except  in  designated 
areas ;  possession  or  use  of  tracer  ammunition. 

Application  of  closures  and  restrictions  involve  certain  prin- 
ciples. Problems  must  be  identified,  necessary  measures  analyzed, 
and  the  most  feasible  course  of  action  selected.  Public  support 
is  enlisted  by  providing  full  information  and  publicity — some 
time  in  advance  if  practicable — on  why  such  action  is  necessary. 
Careful  adjustment  of  closures  and  restrictions  to  both  the 
areas  and  periods  for  which  they  are  needed  must  be  made  and 
plans  and  personnel  adequate  for  effective  enforcement  provided. 
Prompt  removal  of  restrictions  and  closures  as  soon  as  changes  in 
burning  conditions  make  it  possible  is  necessary.  The  public  must 
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be  notified  when  closures  and  restrictions  are  initiated  and  when 
they  terminate. 

Hazard  reduction. — It  is  recognized  that  it  is  impossible  to 
prevent  all  man-caused  fires  or  to  eliminate  all  the  risk.  To 
minimize  risk  requires  the  removal  of  critical  hazards  (flammable 
fuels)  from  the  vicinity  of  the  risk.  Removal  or  reduction  of 
fuels  in  which  fires  may  start  is  particularly  adaptable  along  rail- 
road and  highway  rights-of-way;  around  sawmills  and  other 
industrial  operations  in  the  forest,  towns,  summer  home  tracts, 
military  encampments,  camp  grounds  and  picnic  areas,  and 
isolated  homes  in  wild  land  areas ;  on  logging  areas  through  slash 
disposal  and  snag  felling;  and  in  connection  with  power  lines. 

The  Fire  Prevention  Plan 

Analysis  of  the  fire  business  of  a  unit  and  a  full  understanding 
of  the  media  of  prevention  set  the  stage  for  the  preparation  of  a 
Fire  Prevention  Plan.  This  plan  must  be  specific,  not  general. 
It  must  use  the  "rifle,"  not  the  "shotgun,"  approach  to  each 
specific  prevention  problem.  Specifically  it  must  answer  the 
questions:  What? — the  specific  fire  prevention  job  requiring 
action;  where? — its  location;  how? — what  fire  prevention  media 
will  be  used;  when? — time  prevention  work  will  be  done;  ivho? — - 
what  individual  has  the  primary  responsibility  for  the  assigned 
prevention  task;  completion — some  means  to  indicate  the  job  has 
been  completed  and  when ;  and  inspection  for  compliance. 

The  Fire  Prevention  Plan  would  involve  two  principal  phases : 
education  of  the  users  of  an  area  to  obtain  their  support  for  the 
fire  prevention  program  and  to  be  careful  in  their  use  of  fire,  and 
specific  steps  certain  individuals,  firms,  and  the  agency  re- 
sponsible for  fire  protection  must  take  to  prevent  fires  from 
occurring  in  the  area. 

Education  of  the  Users  of  an  Area 

Education  of  the  users  calls  for  a  specific  action  plan  for 
general  fire  prevention  work  that  requires  definite  answers  to 
the  seven  points  listed  above  as  applied  to  the  fire  prevention 
sign  plan,  radio,  television,  press,  and  individual  and  group  con- 
tacts. 

Preparation  of  a  fire  prevention  sign  plan  would  involve  deter- 
mining steps  to  be  taken  and  assigning  specific  responsibilities  for 
each  phase  of  the  work.  Necessary  steps  could  include  mapping 
location  of  signs,  selecting  type  of  sign  for  each  location,  order- 
ing signs,  constructing  and  establishing  sign  posts  and  back- 
boards, setting  time  standards  such  as  dates  for  putting  signs 
up  and  taking  them  down,  and  inspecting  work. 

A  similar  procedure  is  followed  for  radio,  press,  and  television 
answering  the  questions  what  will  be  done,  when  will  it  be  done, 
who  will  do  it,  where,  how,  etc. 

Individual  contacts  are  a  very  important  part  of  any  fire  pre- 
vention plan.  Since  not  all  individuals,  especially  in  areas  of 
heavy  population,  can  be  contacted  personally,  careful  selection 
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is  necessary.  These  contacts  involve:  Name  of  each  individual, 
his  chief  interest,  reason  for  contact,  what  will  he  be  contacted 
about,  who  shall  do  it,  when  should  it  be  done,  his  reactions,  rec- 
ommendations for  future  contacts. 

The  basic  principles  and  the  methods  of  procedure  involved  in 
individual  contacts  can  also  be  applied  to  group  contacts. 

Specific  Action  Plans  for  Special  Risk  Areas 

The  special  risk  areas  determined  from  analysis  of  the  avail- 
able information  and  the  fire  business  map  require  specific  action 
programs  covering  the  seven  points  what,  where,  how,  when,  who, 
completion,  and  inspection.  For  the  section  included  in  the  sample 
fire  business  map  work  involved  in  the  special  risk  areas  may  be : 
Area  1. — Hazard  reduction  by  the  railroad  company  along  its 
right-of-way  with  particular  emphasis  on  this  area,  and  meeting 
with  labor  unions,  brakemen,  and  company  officials  to  obtain 
more  care  in  placement  of  fusees.  Area  2. — Development  of 
camping  and  picnicking  facilities  near  the  swimming  holes. 
Area  3. — Provide  facilities  for  smoking  fish,  post  spots  where 
smoking  may  be  done  safely.  Area  4. — Special  rubbish  clean-up 
campaigns  in  and  around  town;  and  meetings  with  civic  groups 
to  get  the  townspeople  to  impress  on  their  children  the  danger 
coming  from  playing  witfc  matches.  Area  5. — Arranging  delay 
of  10  days  in  the  hunting  season  to  allow  for  the  fall  rains  that 
usually  occur  at  that  time,  limiting  camping  by  hunters  to  specific 
camps,  and  posting  areas  cautioning  hunters  to  be  careful  with 
their  camp  and  warming  fires.  Area  6. — Examining  the  timber 
sale  contract  to  determine  if  authority  is  provided  to  regulate 
conditions  under  which  power  saws  may  foe  used;  preparing 
operating  rules  for  power  saws;  working  with  the  manufacturer 
toward  the  design  of  a  muffler  that  will  not  start  fires. 

One  system  that  may  be  used  in  briefing  the  planned  pre- 
vention work  is  as  follows  for  two  of  the  special  risk  areas : 

Special  Risk  Area  1. 

What — Elimination  of  fusee-caused  fires. 

Where — Along  railroad  right-of-way  with  specific  emphasis  on  risk  area. 
When — By  summer  of  1953. 

How — Examine  stipulations  in  right-of-way  agreement  to  determine  re- 
sponsibility of  railroad  company  in  prevention  of  fires  occurring  on 
right-of-way. 

When — January  1953. 

Who — Fire  control  manager  and  legal  advisor. 
Meet  with  railroad  officials  to  discuss  their  responsibility  in  preventing 
fusee  fires  and  formulate  plans  for  prevention  of  such  fires. 
When— -January  1953. 

Who — Fire  control  manager  and  legal  advisor. 
Meet  with  union  officials  and  brakemen  to  obtain  their  cooperation  in 
preventing  fusee  fires. 
When — January  1953. 
Who — Fire  control  manager. 
Hazard  reduction  along  right-of-way  with  particular  emphasis  on  risk 
area. 

When — March  and  April  1953. 

Who — By  and  at  the  expense  of  railroad  company.  Technical  as- 
sistance and  inspection  by  fire  control  assistant  or  fire  control 
manager. 
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Completion — Report  of  progress  and  date  of  completion  of  hazard  re- 
duction work. 

Inspection  for  compliance — Patrolman  will  check  rear  brakemen  for 
fusee  placement  to  determine  if  more  care  is  being  followed  in  the 
use  of  fusees.  Time:  June  10  and  20,  July  10  and  20,  August  10 
and  20,  September  10.  (Inspection  for  compliance  with  stipulations 
in  agreements,  permits,  etc.,  is  essential.) 
Special  Risk  Area  2. 

What — Elimination  of  camping  and  cooking  fires  as  causes  for  fires. 

Where — Swimming  hole  on  Sweet  River. 

How — Survey  area  to  determine  what  camping  facilities  are  needed. 
When — January  1953. 
Who — District  ranger. 
Make  plans  and  schedule  construction  of  facilities. 
When — March  1953. 
Who — Forest  engineer. 
Attend  town  meeting  and  inform  townspeople  of  improvements  to  be 
constructed  and  why.  Also  impress  upon  them  the  need  for  their 
cooperation. 

When— April  1953. 
Who — Fire  control  manager. 
Press  and  radio  releases. 

When — June  15,  1953,  and  every  two  weeks  thereafter. 
Who — Fire  control  manager. 
Post  fire  prevention  signs,  in  accordance  with  sign  plan,  along  highway 
prohibiting  camp  fires  at  any  other  location  along  river. 
When — June  1953. 
Who — Patrolman. 

Completion — Report  on  construction  of  camping  facilities  on  Sweet  River. 

When— June  1953. 

Who — Forest  engineer. 
Inspection  for  compliance — Patrolman  will  inspect  area  each  weekend 
from  July  1  to  September  5. 

Device  for  Filing  a  Double-Bitted  Ax  in  the  Field 

A  safe,  simple,  and  efficient  device  for  filing  a  double-bitted  ax  was  de- 
signed by  Harold  E.  White,  Wehb  Lookout,  Olympic  National  Forest. 

This  device  consists  of  a  10-inch  length  of  2  by  4  and  a  12-inch  piece 
of  wood  3A  by  2  inches.  One  edge  of  the  2  by  4  is  cut  concave  to  fit  the  bit 
of  the  ax. 

The  piece  of  2  by  4  is  nailed  to  a  stump  or  other  flat  surface  with  the 
concave  side  down.  The  34-inch  piece  is  placed  under  the  bit  to  be  filed  and 
should  project  slightly  beyond  the  cutting  edge  (fig.  1).  A  nail  at  each  end, 
approximately  1  foot  from  the  two  pieces,  will  hold  the  ax  in  place. 


Figure  1. — The  double-bitted  ax  in  place  and  ready  for  filing. 


The  2  by  4  prevents  the  file  from  going  too  far  and  cutting  operator's 
hand.  The  3/4-inch  piece  prevents  hand  from  touching  ax. 

This  is  a  handy  device  at  guard  and  lookout  stations  and  for  field  crews 
where  double-bitted  axes  are  used. — W.  E.  Wheeler,  Fire  Staff  Assistant, 
Olympic  National  Forest. 
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A.  W.  Lindenmuth,  Jr.,  Forester,  Division  of  Fire  Research, 
Southeastern  Forest  Experiment  Station,  and  J.  J.  Keetch, 
Forester,  Region  7 

The  frequency  of  forest  fires  in  the  13  northeastern  States 
dropped  about  one-half  from  1943  to  1950,  exclusive  of  the  effects 
due  to  weather.  The  analysis  includes  all  fires,  practically  all 
man-caused,  that  burned  on  State  and  private  lands  (about  99 
percent  of  the  total  number  of  fires  in  the  region)  on  days  when 
fire  danger  measurements  were  made. 

The  average  downward  trend  and  the  annual  observations  from 
which  the  trend  is  determined  are  shown  graphically  in  figure  1. 
Each  dot  represents  the  annual  ratio  (called  fire  frequency)  of 
fire  occurrence  to  fire  expectance. 
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Figure  1. — On  an  average,  fire  frequency  (the  ratio  of  fire  occurrence  to 
fire  expectance)  declined  in  13  northeastern  States  from  1.9  in  1943  to 
1.1  in  1950. 

Fire  occurrence  and  fire  expectance  are  shown  in  figure  2. 
Fire  occurrence  is  the  actual  number  of  fires  that  burn.  Fire 
expectance  is  a  computed  number  proportional  to  measured  fire 
danger.  The  computation  is  easy  in  the  East  where  the  burning 
indexes  read  from  the  meters  are  directly  proportional  to  the 
average  number  of  fires  that  burn.  Burning  index  is  multiplied 
by  a  constant  (number  of  fires  that  burn  per  unit  of  burning  in- 
dex) to  get  fire  expectance.  Trial  constants  (number  of  fires 
divided  by  units  of  burning  index)  are  calculated  by  seasons  for 
each  year  during  a  five-year  base  period.  The  data  are  sorted  by 
seasons,  sometimes  by  months,  when  seasons  and  months  are 
closely  associated,  because  the  number  of  hunters,  picnickers,  and 


1  Also  published  as  Southeastern  Forest  Experiment  Station  Research 
Note  No.  12. 


14 


FIRE  CONTROL  NOTES 


IS 


other  visitors  to  the  forests  varies  by  seasons.  The  three  lowest 
trial  constants  out  of  the  five  calculated  for  each  season  are 
averaged.  This  average  is  the  constant  used  in  calculating  fire 
expectance.  By  calculating  the  constant  in  this  manner,  fire  ex- 
pectance becomes  a  fire  prevention  goal.  The  objective  is  to  reduce 
fire  occurrence  to  or  below  the  level  of  fire  expectance  and  to  hold 
it  there;  that  is,  to  attain  and  hold  a  fire  frequency  of  1.0  or 
less. 


Figure  2. — Fire  occurrence  (the  actual  number  of  fires  that  burn)  and 
fire  expectance  (a  computed  number  proportional  to  measured  fire 
danger)  vary  widely  because  of  influences  of  weather.  This  variation  can 
largely  be  eliminated  by  transforming  these  data  to  fire  frequency. 

By  transforming  fire  occurrence  and  fire  expectance  to  fire 
frequency,  the  effects  of  weather  are  largely  eliminated  from 
comparisons  between  years  on  the  same  area,  and  the  error 
owing  to  differences  in  population,  fuel  types,  land  use,  and  other 
factors  in  comparisons  between  areas  also  is  greatly  reduced. 

The  decline  in  frequency  of  forest  fires  is  common  to  most  of 
the  13  northeastern  States,  particularly  during  the  last  5  years  of 
the  period.  During  the  postwar  years  there  was  a  downward 
trend  in  11  States,  very  little  change  in  1,  and  a  moderate  increase 
in  another.  The  decline  was  sharpest  in  Kentucky,  Pennsylvania, 
Virginia,  Connecticut,  and  West  Virginia,  in  the  order  listed. 

While  the  degree  of  change  varies  by  States,  there  is  no  indica- 
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tion  that  the  location  of  a  State  affects  the  trend.  There  are 
differences  between  States  because  each  State  places  a  different 
amount  of  emphasis  on  fire  prevention,  employs  different  methods 
and  techniques  in  preventing  fires,  and  faces  different  fire 
prevention  problems.  However,  variations  are  not  extreme,  so 
the  data  may  be  pooled  to  make  up  a  regional  picture,  as  has  been 
done  in  the  figures. 

The  regional  observations  form  a  relatively  orderly  pattern 
around  the  average  trend  line  with  small  deviations  predominat- 
ing. Hence,  it  may  be  inferred  with  some  confidence  that  the 
downward  trend  is  a  caused  effect  rather  than  a  happenstance. 
The  most  rational  explanation  in  view  of  no  significant  population 
change,  particularly  no  decrease,  is  that  money  spent  for  organized 
and  sustained  fire  prevention  programs  is  buying  a  significant 
reduction  in  the  frequency  of  forest  fires. 

What  the  trend  in  fire  frequency  is  by  causes  cannot  be  inferred 
with  confidence,  however.  The  analysis  was  not  designed  to  get 
this  information ;  to  get  it,  each  cause  would  have  to  be  analyzed 
separately.  But  some  indication  of  what  the  answer  may  be  can 
be  obtained  by  tabulating  the  percentage  of  fires  attributed  to 
each  cause  by  years  and  examining  the  tabulation  for  trends.  From 
such  a  tabulation  it  appears  that  the  frequency  of  fires  decreased 
in  all  categories,  somewhat  sharper  than  average  in  the  smoker 
and  railroad  categories  and  not  so  rapidly  as  the  average  in  the 
debris  burner  and  camper  categories.  This  suggests  that  the 
fire  prevention  program  is  eliminating  fires  from  all  causes,  but 
it  might  be  profitable  to  fortify  fire  prevention  efforts  directed 
specifically  toward  the  elimination  of  debris  burner  and  camper 
fires. 


Chaos  by  Choice? 

"Some  of  the  principles  which  we  are  about  to  discuss  call  for  action 
which  seems  to  be  contrary  to  human  nature.  As  a  whole  these  principles 
call  for  conscious,  continuous,  and  well-organized  management  and  super- 
visory processes.  It  is  not  human  nature  to  be  orderly  and  well  organized. 
Human  instincts  have  to  be  curbed,  human  attitudes  changed,  and  human 
beings  inspired  in  order  to  bring  about  orderly  and  systematic  activities 
on  the  part  of  human  beings.  Furthermore,  it  is  not  particularly  dramatic  to 
live  in  a  well-organized  and  orderly  fashion.  It  seems  that  human  beings 
by  nature  would  rather  find  themselves  in  emergencies  and  then  rise  to  the 
challenge  of  those  emergencies  than  carry  on  their  activities  in  such  a  way 
that  the  possibility  of  emergencies  is  reduced.  There  is  much  more  drama 
in  becoming  the  hero  of  an  emergency  than  there  is  in  carrying  on  our 
activities  in  such  an  orderly  fashion  that  there  is  no  emergency."  Excerpt 
from  a  talk  on  Basic  Administrative  Practice,  by  Lawrence  A.  Appley,  now 
president  of  the  American  Management  Association. 


FIRE  TOOL  BOX  MOUNTED  ON  EQUIPMENT  TRAILER 


R.  N.  MCCULLOUGH 

District  Ranger,  Snoqualmie  National  Forest 

The  White  River  Branch  of  the  Weyerhaeuser  Timber  Com- 
pany has  developed  a  heavy  trailor  unit  to  carry  the  necessary 
fuel  and  equipment  for  each  tractor  side.  On  top  of  the  tank  of  this 
trailer  are  brackets  to  which  a  fire  tool  box  can  be  bolted  during 
the  fire  season  and  where  it  is  not  apt  to  be  damaged.  In  this  way 


the  fire  tools  are  always  near  at  hand  and  never  forgotten  at  the 
last  landing. 

This  has  proved  to  be  a  much  more  satisfactory  way  of  main- 
taining good  fire  tools  than  handling  the  box  as  a  separate  unit. 
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Fred  M.  Fite 

Regional  Fire  Dispatcher,  Region  1,  U.S.  Forest  Service 

Special  fire  weather  forecasts  can  be  of  great  help  to  the  fire 
boss,  and  also  a  money  saver,  if  the  fire  weather  forecaster  has 
the  proper  information  on  which  to  base  a  forecast,  and  the 
officer  in  charge  of  the  fire  will  have  enough  confidence  in  the 
forecast  to  take  advantage  of  that  information. 

On  at  least  two  occasions,  to  my  personal  knowledge,  while 
Ralph  S.  Space  was  assistant  chief  in  the  Region  1  Division  of 
Fire  Control,  he  prepared  to  backfire  in  the  face  of  apparently 
adverse  weather  conditions.  He  did  this  on  the  strength  of 
special  forecasts  received,  and  was  very  successful.  Had  he 
waited  until  the  weather  actually  changed,  it  would  have  been  too 
late  to  take  advantage  of  the  temporary  change. 

The  following  is  quoted  from  his  report:  "Most  of  the  man- 
power (some  900  men)  was  concentrated  in  preparing  a  close-up 
flanking  attack  .  .  .  special  weather  forecast  indicated  ...  a 
southeast  wind.  Forces  were  shifted  and  tactics  changed  to  back- 
fire preparations  .  .  .  the  wind  changes,  lines  held,  thousands  of 
dollars  saved  .  .  ." 

All  of  the  fire  weather  men  are  just  as  anxious  to  give  a  help- 
ing hand  with  special  forecasts  as  the  fire  control  men  should 
be  to  receive  them.  That  these  two  desires  do  not  always  dove- 
tail to  result  in  maximum  use  of  the  aid  meteorologists  can  give 
is  due  to  a  number  of  things.  Some  of  these  can  and  should  be 
remedied. 

The  fire  control  man  should  not  hesitate  to  get  in  touch  with  the 
fire  weather  meteorologist  whenever  he  needs  help  with  respect 
to  weather  information.  In  some  areas  communications  are  still 
very  poor,  but  the  forecasts  can  certainly  be  worth  the  price  of 
a  few  phone  calls. 

Forecasts  are  based  on  a  tremendous  amount  of  observational 
material  (radio  soundings,  pilot  balloon  observations,  and  many 
surface  observations)  which  the  meteorologist  has  at  all  times. 
While  it  is  true  that  sharp  localization  cannot  be  made  without 
knowing  the  exact  location  of  the  fire,  still  there  is  much  infor- 
mation the  meteorologist  can  give  to  aid  fire  control  management 
in  estimating  needs  even  before  the  complete  details  are  known. 
I  believe  that  special  forecasts  should  be  asked  for  as  soon  as  there 
is  knowledge  that  a  fire  exists,  with  the  understanding  that  the 
meteorologist  will  give  what  information  he  can  and  that  more 
exact  forecasts  will  be  forthcoming  as  soon  as  other  information 
can  be  forwarded  to  the  weather  office. 

In  order  for  the  forecaster  to  make  an  accurate  special  fore- 
cast for  a  given  fire,  he  should  have  certain  information  from 
the  area  of  the  fire.  Following  are  some  suggestions : 

The  forecaster  should  have  a  thorough  understanding  of  the 
location,  elevation,  aspect  and  steepness  of  the  area.    He  should 
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also  know  the  approximate  size  of  the  fire  or  area  to  be  burned.  If 
possible,  the  forecaster  should  visit  the  area  for  any  large  opera- 
tion such  as  broadcast  burning,  helicopter  spraying,  etc.,  before 
operations  begin. 

When  it  is  possible  to  supply  the  information,  weather  factors 
should  be  measured  at  a  station  representative  of  the  area  to  be 
covered  by  special  forecast.  Use  an  established  fire  danger 
station  as  a  sampling  station,  if  one  is  available.  Otherwise,  set 
up  a  temporary  station  and  be  sure  the  forecaster  is  informed 
of  its  exact  location. 

Here  in  Region  1,  whenever  it  is  available,  our  forecaster  would 
like  to  receive  at  1  p.  m.  on  the  day  preceding  that  covered  by  the 
forecast,  the  maximum  and  minimum  temperatures  and  relative 
humidity  during  the  preceding  24  hours;  the  current  wet  and 
dry  bulb  temperatures;  wind  velocity  and  direction  recorded  at 
noon;  plus  the  current  observations  of  wind  directions  in  the 
canyon  bottoms  and  across  ridges. 

The  field  man  should  not  gain  the  impression  that  if  weather 
information  is  not  taken  at  a  specific  time  that  it  is  of  no  value 
to  the  meteorologist.  On  the  other  hand,  when  an  observation  is 
taken,  then  it  is  of  the  utmost  importance  that  the  forecaster 
know  when  and  where  it  was  taken. 

Many  times  a  forest  officer  will  go  to  a  fire  with  only  a  pocket 
sling  psychometer.  If  he  can  take  a  careful  reading  of  the  wet 
and  dry  bulb  values,  and  estimate  the  wind  velocity  and  observe 
the  direction,  that  information,  together  with  the  time  and  place 
of  observation,  should  be  forwarded  to  the  forecaster,  along  with 
the  initial  request  for  a  fire  weather  forecast. 

If  the  fire  remains  uncontrolled  and  becomes  a  large  project 
operation,  it  would  be  well  to  set  up  a  weather  station  on  the 
fire,  if  there  is  none  nearby  located  representatively,  and  proceed 
to  report  weather  as  follows : 

At  8  a.m.,  maximum  and  minimum  temperature  preceding  24 
hours. 

Current  dry  and  wet  bulb  temperatures. 

Sky  conditions,  together  with  any  change  in  sky  conditions 
during  past  12  hours. 

Wind  direction  and  velocity,  and  location  of  station.  Wind 
direction  and  velocity  over  ridges  if  that  is  available,  either  from 
a  nearby  lookout  or  by  estimation. 

Maximum  humidity  during  night  and  minimum  humidity  yes- 
terday afternoon,  if  a  hygrothermograph  is  available. 
_  At  4  p.m.,  current  wet  and  dry  bulb  temperatures,  sky  condi- 
tions (indicate  change,  if  any,  since  8  a.m.),  wind  direction  and 
velocity  at  station  and  across  ridges. 

For  well-defined,  small  areas,  forecasts  should  hit  temperatures 
with  an  accuracy  of  plus  or  minus  5  degrees,  and  relative  humi- 
dities with  a  plus  or  minus  5  percent. 

Wind  is  the  hardest  factor  to  forecast  since  it  is  affected  by 
local  conditions.   However,  the  forecaster  should  be  able  to  pre- 
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diet  winds  definitely  favorable  or  unfavorable  to  the  planned 
activity. 

Finally,  but  of  great  importance,  keep  the  fire  weather  fore- 
caster informed  of  how  the  burn  or  going  fire  is  progressing  and 
also  how  his  forecasts  are  meeting  the  above  accuracies.  This 
may  seem  of  little  importance  to  the  fire  control  man,  who  is 
working  on  the  fire,  but  it  is  of  great  importance  from  the  fore- 
caster's point  of  view. 

When  it  is  not  possible  to  have  the  Weather  Bureau  mobile  unit 
on  the  fire  or  project,  then  it  is  best  to  arrange  direct  communica- 
tions between  the  project  and  the  forecaster.  Make  communica- 
tions a  part  of  the  operation  plan  to  avoid  confusion  and  en- 
courage systematic  exchange  of  information. 

Handy  Woodpacker 

This  simple  yet  convenient  device  for  carrying  wood  was  designed  by 
Harold  E.  White,  Webb  Lookout,  Olympic  National  Forest. 

To  construct  the  woodpacker  mortise  a  piece  of  wood  1  by  4  by  23  inches 
into  the  middle  of  the  edge  of  a  piece  2  by  6  by  12  inches.  A  length  of  chain 
with  about  56  inches  of  V^-inch  rope  is  stapled  to  the  2  by  6  on  the  edge 
opposite  the  mortise.  Place  the  1  by  4  piece  between  the  front  and  back 
canvas  of  an  Alaska  type  packboard  so  that  the  2  by  6  forms  a  shelf  at  the 
base  of  the  pack  board.  To  prevent  the  device  from  coming  out  between  the 
canvas,  a  Vx-  or  3/s-inch  bolt  14  inches  long  is  placed  on  the  under  side  of 
the  2  by  6  and  through  the  rings  at  the  bottom  of  the  packboard. 


Figure  1. — Alaska  type  packboard  showing  14-inch  bolt  in  place;  mortised 
piece  with  chain  and  rope;  and  woodpacker  in  use. 

To  load  the  woodpacker,  place  it  on  a  stump  or  log  and  pile  wood  on  the 
2  by  6  shelf  with  the  chain  in  the  clear.  When  wood  reaches  the  top  of  the 
packer,  pull  chain  and  rope  up  over  the  wood  and  hold  tight  while  you  slip 
your  arms  into  the  packboard  straps. 

A  heavy  load  of  wood  can  be  conveniently  packed  in  this  manner.  Release 
the  rope  to  unload  and  the  wood  will  fall  off  in  the  clear. — W.  E.  Wheeler„ 
Fire  Staff  Assistant,  Olympic  National  Forest. 


CHOOSING  SUITABLE  TIMES  FOR  PRESCRIBED 
BURNING  IN  SOUTHERN  NEW  JERSEY  1 


S.  Little  and  H.  A.  Somes,2  Northeastern  Forest  Experiment 
Station,  U.  S.  Forest  Service,  and  J.  P.  Allen,  Neiv  Jersey 
Department  of  Conservation  and  Economic  Development 

Introduction 

Prescribed  burning  is  useful  in  managing  pine-oak  forests 
in  the  Pine  Region  of  southern  New  Jersey.  It  favors  reproduction 
of  pine  by  preparing  suitable  seedbeds ;  it  checks  the  development 
of  hardwood  reproduction;  and  it  protects  against  wild  fires  by 
reducing  the  amount  of  fuel  on  the  forest  floor  (3,  5,  6)  .3 

Prescribed  burns  are  now  being  used  on  both  State  and  private 
lands  in  southern  New  Jersey.  Foresters  select  the  areas  to  be 
treated,  map  the  operations,  and  suggest  other  silvicultural  prac- 
tices and  improvements  (such  as  roads  and  firebreaks)  to  be 
used  in  conjunction  with  the  burning  treatments.  The  actual 
burning  is  done  by  trained  crews  whose  wages  are  paid  by  the 
owner.  The  State  Department  of  Conservation  recommends 
qualified  crews,  and  all  burning  is  done  under  permits  issued  by 
this  Department. 

The  ideal  fires  for  these  periodic  burning  treatments  are  light 
(3).  Usually  the  flames  are  so  low  on  upland  sites  that  a  man 
can  readily  walk  through  them;  the  flames  generally  rise  not 
more  than  a  foot  or  two  above  the  ground.  Such  fires  do  not 
consume  all  the  fuel,  but  they  lessen  the  depth  of  it  greatly. 

This  type  of  fire  should  be  obtained,  if  possible,  when  burning 
with  the  wind.  Although  fires  set  against  the  wind  have  given 
satisfactory  results,  they  spread  more  slowly,  and  are  much 
more  costly,  than  fires  set  with  the  wind  (4).  And  since  upwind 
fires  require  drier  fuel,  they  may  cause  excessive  damage  if  the 
wind  shifts. 

Using  fire  this  way  as  a  silvicultural  tool  is  still  more  an 
art  than  a  science.  Experience  and  skill  are  necessary  to  obtain 
fires  of  the  desired  intensity.  The  biggest  problem  of  all  in 
using  prescribed  fires  is  to  choose  the  suitable  time  for  burning. 


1  Also  published  as  Station  Paper  51  by  the  Northeastern  Forest  Experi- 
ment Station. 

2  Stationed  at  the  Lebanon  Experimental  Forest,  New  Lisbon,  N.  J., 
which  is  maintained  by  the  Northeastern  Forest  Experiment  Station  in  co- 
operation with  the  New  Jersey  Department  of  Conservation  and  Economic 
Development,  Bureau  of  Forestry,  Parks,  and  Historic  Sites. 

3  Italic  numbers  in  parentheses  refer  to  Literature  Cited.  * 


21 


22 


FIRE  CONTROL  NOTES 


Choosing  the  Proper  Time 

Choosing  the  proper  time  is  highly  important  in  getting  a 
satisfactory  fire.  When  fuels  are  too  dry  or  the  wind  is  too 
strong,  the  fire  may  cause  excessive  damage.  At  the  other 
extreme,  when  fuels  are  too  wet,  much  time  may  be  wasted. 
Attempts  to  burn  on  unsuitable  days  have  increased  the  cost  of 
treating  certain  tracts  by  as  much  as  400  percent. 

Winter  Months  are  Best 

The  winter  months  have  been  found  the  best  for  prescribed 
burning  in  southern  New  Jersey.  Suitable  conditions  are  usually 
founds  between  Christmas  and  March  1 — although  in  some  years 
thev  have  been  found  as  early  as  December  1  and  as  late  as 
March  2ft. 

During  this  period  changes  in  fuel  moisture  are  relatively  slow; 
so  there  is  less  chance  that  fires  will  increase  greatly  in  intensity 
during  the  burning  of  a  tract.  There  is  also  less  danger  of  heat 
injury  to  trees  during  this  period.  The  chance  of  killing  the 
foliage  of  young  pines  is  much  less  when  air  temperatures  are 
below  50°  F.  than  on  warmer  days. 

However,  the  number  of  days  suitable  for  prescribed  burning 
during  a  winter  is  limited.  During  the  winter  of  1946-47  there 
were  38  suitable  days;  the  winters  of  1947-48  and  1949-50 
offered  only  20  days  each. 

Choosing  the  Right  Day 

In  choosing  the  right  day  for  making  a  prescribed-burning 
treatment,  the  fire-danger-rating  system  developed  by  the  U.  S. 
Forest  Service  for  use  in  the  eastern  United  States  (1)  can  be 
used  as  a  guide. 

A  word  of  caution  is  needed  here.  One  must  bear  in  mind 
that  the  fire-danger-rating  system  was  not  designed  for  this 
purpose.  It  was  designed  primarily  to  help  forest-protection 
workers  predict  when  accidental  forest  fires  are  likely  to  occur 
during  fire  seasons. 

In  prescribed  burning,  the  fire-danger  ratings  can  serve  only 
as  rough  guides  to  fire  behavior  and  intensity.  They  cannot  be 
expected  to  provide  exact  measures  of  burning  conditions.  Their 
main  usefulness  in  prescribed  burning  is  in  setting  the  upper  and 
lower  limits  of  probable  burning  conditions. 

In  4  years'  experience  with  prescribed  burning  in  southern 
New  Jersey,  successful  burns  have  been  made  when  the  danger 
rating  was  as  low  as  3;  and  safe  burns  have  been  made  when 
the  danger  rating  was  as  high  as  30.4  However,  when  ratings 
approach  30,  conditions  are  likely  to  be  too  dangerous  for  burning. 
The  greatest  proportion  of  satisfactory  burning  days  (75  per- 
cent) occurred  when  the  danger  ratings  were  between  10  and 


4  Fuel  moisture,  wind  velocity,  condition  of  the  vegetation,  and  season 
of  the  year  are  the  factors  used  in  predicting-  fire  danger.  These  are  inte- 
grated on  a  fire-danger  meter,  which  indicates  the  danger  rating  on  a  100- 
point  scale. 
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15.  Of  all  the  days  that  had  ratings  between  5  and  25,  63  percent 
were  favorable  for  burning. 

Within  this  range  of  fire-danger  ratings,  however,  one  must 
rely  on  judgment  and  experience  to  determine  local  burning 
conditions.  Flammability  varies  greatly  according  to  many  fac- 
tors, including  topography,  kind  of  stand,  fuel  type,  amount  of 
fuel,  and  past  and  present  weather  conditions. 

For  example,  in  winters  of  below-normal  precipitation  most 
of  the  burning  has  been  done  at  low  (5-10)  danger  ratings,  and 
in  winters  of  above-normal  precipitation  at  higher  (10-25)  danger 
ratings. 

Effect  of  weather  conditions. — Suitable  times  for  burning  when 
the  fire-danger  rating  is  relatively  high  (20-30)  are  usually  in 
periods  when  past  precipitation  has  had  a  greater  effect  on 
natural  fuels  than  the  fire-danger  measurement  indicates.  For 
example,  cool  moist  weather  between  storms  has  sometimes 
caused  a  difference  between  fire-danger  rating  and  actual 
flammability. 

Suitable  times  for  burning  when  the  danger  rating  is  very  low 
usually  follow  periods  of  higher  danger.  Then  the  duff  may  be 
dry  enough  for  satisfactory  burns,  although  the  measured  danger 
rating  is  very  low  because  of  (1)  little  wind  and  (2)  the  effect 
of  a  heavy  frost,  dew,  or  light  rain  or  snow. 

Effect  of  fuel  type. — Burning  conditions  in  southern  New  Jersey 
vary  appreciably  with  the  local  fuel  or  forest  type.  On  upland 
sites,  the  actual  flammability  may  be  lower  in  pure  pine  stands 
than  in  pure  oak  stands  during  the  dormant  season.  This  is  partly 
because  the  pines  provide  more  shade,  partly  because  the  pine 
needles  form  a  more  compact  and  slower-drying  litter  than 
oak  leaves.  Consequently,  prescribed  fires  in  several  upland 
tracts  have  died  out,  or  lessened  greatly  in  intensity,  under 
clumps  of  pine.  Also,  on  some  days  when  actual  flammability  was 
too  high  for  burning  oak-pine  stands,  stands  of  nearly  pure  pine 
could  be  treated. 

Although  the  open  canopies  in  pine-scrub  oak  stands  permit 
higher  wind  velocities  and  more  rapid  drying  of  fuels  (2),  the 
actual  flammability  may  sometimes  be  lower  than  in  oak-pine 
stands.  This  is  because  scrub  oak  leaves  are  smaller,  form  a  more 
compact  litter,  and  provide  less  duff  than  black,  white,  and  chest- 
nut oaks.  (In  these  respects  scrub  oaks  are  more  like  southern 
red  and  pin  oaks.)  As  a  result,  some  prescribed  fires  have  not 
burned  in  spots  where  20-year-old  scrub  oaks  formed  dense 
thickets,  even  though  they  spread  through  the  arborescent  oak 
areas.  And  stands  of  pitch  pine  and  scrub  oaks  have  been  suc- 
cessfully treated  at  times  when  the  flammability  was  too  high  for 
burning  oak-pine  stands. 

Pine  swamps  have  moister  soils,  usually  more  open  over- 
stories,  and  more  fuel  in  shrubs  and  duff.  'Thus,  pine  swamps 
have  sometimes  been  too  wet  to  prescribe-burn,  or  at  other  times 
would  burn  too  hard,  when  at  the  same  time  oak-pine  stands  have 
been  treated  successfully. 
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Effect  of  amount  of  fuel. — In  all  fuel  types,  suitable  times 
for  prescribed  burning  vary  with  the  amount  of  fuel.  In  areas 
being  treated  for  the  first  time  the  fuel  is  usually  more  abundant 
and  more  continuous  than  in  previously  prescribe-burned  areas. 
Consequently,  if  the  first  prescribed  fire  is  to  be  light,  a  time 
must  be  chosen  when  much  of  the  lower  fuel  is  too  wet  to  ignite. 
In  contrast,  the  more  frequently  and  more  recently  the  area  has 
been  treated,  the  less  fuel  is  usually  available;  then  a  burn  can 
be  made  at  the  higher  fire-danger  ratings  and  still  produce  a 
light  fire. 

However,  there  are  some  days  that  provide  suitable  conditions 
for  both  initial  burns  and  reburns.    On  these  days  the  litter 
may  be  dry,  underlying  duff  wet,  air  temperatures  relatively 
low,  and  the  wind  light. 
Time  of  Day 

Time  of  day  is  important  too.  Usually  burning  conditions 
build  up  to  a  peak  of  severity  in  the  early  afternoon.  Hence 
more  care  has  to  be  taken  in  firing  tracts  in  the  morning  than  in 
afternoon  or  evening,  because  there  is  a  much  greater  chance  that 
morning  fires  may  later  increase  in  intensity. 

Recommendations 
Use  of  Fire-Danger  Ratings 

Subject  to  the  cautions  that  have  been  pointed  out,  fire- 
danger  ratings  can  be  used  as  a  rough  guide  in  determining  suit- 
able times  for  prescribed  burning  as  follows : 

In  oak-pine  stands. — Satisfactory  burns  can  probably  be  made 
at  fire-danger  ratings  of  10  to  15,  sometimes  at  ratings  of  5  to  10 
or  15  to  20. 

In  upland  pine  stands.- — The  range  of  danger  ratings  on  days 
suitable  for  burning  upland  pine  stands  is  similar  to  the  range 
for  oak-pine  stands — but  more  flexible.  Sometimes  upland  pine 
stands  have  been  burned  when  fuels  in  oak-pine  stands  were 
too  dry  for  safe  burning.  Sometimes  they  have  been  burned  at 
low  danger  ratings.  Usually  these  times — as  in  oak-pine  stands — 
were  during  or  just  after  a  light  precipitation  that  followed  a 
dry  period. 

In  pine-swamp  stands. — Danger  ratings  have  been  less  useful 
in  predicting  burning  conditions  for  pine  swamps.  Satisfactory 
burns  of  pine  swamps  have  been  made  at  ratings  of  5  to  20. 
Unsuccessful  attempts  have  been  made,  because  of  too-dry  fuels, 
at  ratings  of  3  and  up ;  and,  because  of  too-wet  fuels,  at  ratings 
of  25  and  less.  Only  35  percent  of  the  attempts  to  burn  pine 
swamps  with  light  prescribed  fires  have  been  successful. 
Use  of  Test  Fires 

A  test  fire  may  be  used  to  check  actual  burning  conditions 
against  the  fire-danger  rating  and  local  fuel  conditions. 

Usually  a  small  patch  of  litter  in  the  woods  is  used.  If  a 
carefully  placed  lighted  match  will  start  a  fire  of  slightly  less 
than  the  desired  intensity,  then  an  attempt  to  burn  tracts  having 
similar  fuel  can  be  made. 
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If  there  is  any  question  about  how  a  fire  will  behave,  the  usual 
procedure  is  to  try  first  a  "backing"  fire,  changing  to  a  "quarter- 
ing" fire,  and  then  to  a  headfire  if  the  behavior  of  the  fire  indi- 
cates that  the  change  will  be  satisfactory.  Because  all  of  the 
perimeter  of  a  tract  is  usually  fired  anyway,  that  procedure 
does  not  greatly  increase  the  cost  of  burning.  Under  proper 
conditions,  the  use  of  both  headfire  and  backfire  in  a  tract  does 
not  cause  a  damaging  flare-up  when  they  meet. 
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METHODS  OF  REINFORCING  STANDARD  5-GALLON 
GASOLINE  CANS  FOR  DROPPING 

Aerial  Equipment  Development  Center 

U.  S.  Forest  Service,  Missoula,  Montana 

The  Aerial  Equipment  Development  Center  at  Missoula  has 
completed  tests  of  various  methods  of  reinforcing  the  standard 
5-gallon  gasoline  can  to  withstand  greater  impact  without  rupture. 
These  cans  are  used  to  a  large  extent  for  delivery  of  water  to 
fire  fighters  by  parachute  because  of  their  light  weight,  avail- 
ability, and  reasonable  cost.  Re-use  or  return  from  the  fire 
is  not  contemplated  and  therefore  any  method  of  reinforcement 
must  be  inexpensive  and  at  the  same  time  reduce  materially  the 
percentage  of  loss. 

Five-gallon  gasoline  cans  were  filled  with  water  and  dropped 
from  various  heights  onto  a  plank  platform  to  establish  the  height 
of  the  "gallows"  from  which  succeeding  drops  would  be  made. 
This  was  established  at  10  feet,  which  we  believe  will  provide  a 
sufficient  safety  margin  for  free-fall  drops  from  helicopters  (re- 
quested by  the  California  Region)  and  reduce  materially  the 
failure  of  cans  dropped  by  parachute.  At  this  height  the  standard 
cans  suffered  almost  100  percent  loss  when  dropped  in  an  up- 
right position.  The  release  mechanism  used  a  quick-release 
safety-belt  buckle  with  release  line  attached  in  order  to  give  uni- 
formity of  drop  position. 

Test  drops  were  conducted  in  series.  Cans  were  full  except 
in  two  series  of  five  cans  each  in  which  a  l>^-inch  airspace  was 
left.  One  can  out  of  five  in  each  of  the  first  six  series  of  tests 
was  dropped  on  gravel  and  turf  for  comparison,  but  the  results 
showed  no  significant  difference.  For  information,  two  drops 
were  made  with  cans  landing  on  the  side,  and  one  drop  with 
friction  and  adhesive  tape  to  determine  if  tape  with  less  tensile 
strength  than  the  filament  tape  would  be  satisfactory. 

Results  of  the  drops  were  as  follows  (figs.  1-3)  : 

Cans 
in 

Type  of  protection       test  Landing 
or  reinforcement    (number)       position  Results 

None    5    Flat    Four  cans  split  at  seam  4  to  12  inches; 

fifth  can  developed  slight  leak. 
None    5     Corner  ..     Corner  crushed  in  4  to  6  inches;  no 

leaks. 

None  1    5    Flat    Both  seams  of  four  cans  and  1  seam 

of  the  fifth  split  6  inches. 

None1    5    Corner  ..     Corner  crushed  in  4  inches;  no  leaks 

in  three,  pinhole  leaks  in  two. 

Board    pallet    (%-     4    Flat    One  or  both  seams  ripped  3  to  10 

inch)  on  bottom.  inches;  board  broken  on  one  can. 

Board    pallet    (3A-     1    Corner       Board  not  broken;  no  leaks, 
inch)  on  bottom. 


26 


FIRE  CONTROL  NOTES 


27 


Cans 

Results 

2  boards  broken  on  each;  1-inch  hole 
in  top  of  one,  4-inch  split  in  seam  of 
other. 

1  or  2  boards  broken;  no  leaks  except 
small  rock  puncture  in  bottom  of  can 
dropped  on  turf. 

No  leaks. 

No  leaks  in  two,  hairline  leak  in  seam 

between  webbing  in  third. 
No  leaks  in  two;  pinhole  leak  in  bot- 
tom seam  of  third. 


No  leaks  in  two;  pinhole  leak  in  seam 
between  strips  on  third. 

No  leaks  in  three;  pinhole  leak  in  bot- 
tom seam  of  f  ourth. 


Both  seams  split  6  inches. 

1-inch  tear,  top  and  bottom  corners. 
Small  rock  punctures  in  bottoms,  land- 
ing on  turf. 

1  Cans  had  IVi-inch  airspace,  all  other  cans  were  full. 

From  these  tests  it  is  apparent  that  the  cans  reinforced  with 
the  corded  scotch  tape  are  the  most  durable.  This  method  of  rein- 
forcement is  also  the  most  economical  of  the  various  methods 
tried.  Using  the  %-inch  tape  available  the  cost  per  can  is  ap- 
proximately 20  cents.  No  doubt  the  tape  can  be  secured  in  6-  or  8- 
inch  widths,  and  a  single  square  patch  with  the  reinforcing  cords 
placed  across  the  seam  of  the  can  will  provide  still  greater  pro- 
tection. The  cost  of  the  tape  should  be  materially  reduced  with 
purchase  of  several  rolls. 

Another  factor  which  affects  the  distribution  of  impact  forces 
is  the  attitude  or  angle  of  the  can  at  the  instant  of  impact.  Nearly 
all  of  the  cans  which  were  dropped  on  one  corner  withstood  the 
impact  without  rupturing  the  seams.  Occasionally  the  crimp  in 
the  bottom  of  the  can  would  develop  pinhole  leaks.  A  couple 
of  the  cans  with  smashed  corners  had  microscopic  leaks  which 
were  not  apparent  until  some  time  later  when  the  cans  were  again 
inspected  for  loss  of  water.  These  pinhole  leaks  are  not  considered 
serious  because  of  the  time  required  for  any  appreciable  amount 
of  water  to  escape.  However,  any  can  dropped  should  be  in- 
spected immediately  and  placed  in  position  to  retain  the  water, 
should  any  leaks  have  developed. 


Type  of  protection  test  Landing 

or  reinforcement         (number)  position 

Boards  banded  on  4     2  Flat   

sides  and  project- 
ing 3  inches  be- 
low can  bottom. 

Boards  banded  on  4     3    Corner  .. 
sides  and  project- 
ing 3  inches  be- 
low can  bottom. 

C-8    (2,900-pound)     2  Corner 
webbing  

C-8    (2,900-pound)     3  Flat   

webbing  

Corded  or  filament     3  Flat   

scotch  tape,  4 
strips  2  inches 
apart  

Corded  or  filament     3  Flat   

scotch  tape,  6- 
inch  strips  V2 
inch  apart  

Corded  or  filament     4  Flat   

scotch  tape,  seams 
taped  solid  

Seams  heavily  taped     1  Flat   

with  adhesive.  . 

None   2  Side   

Boarded  on  4  sides.     2  Corner 
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Figure  1. — Cans  protected  by  %-inch  board  pallets,  dropped  flat. 

It  was  reported  earlier  in  the  tests  that  full  cans  withstood 
impact  better  than  those  with  an  airspace  left  at  the  top.  Com- 
pleted tests  do  not  bear  this  out  since  there  apparently  is  little  or 
no  difference. 

Field  tests  using  four  small  cargo  chutes  (rated  at  25  pounds 
maximum  load)  loaded  with  full  cans,  total  weight  42  pounds, 
proved  the  effectiveness  of  corded  tape  reinforcement.  The  two 
unprotected  cans  were  a  total  loss ;  the  two  protected  cans  had  no 
loss  of  water.  However,  the  use  of  light  parachutes  (25-pound 
capacity)  should  be  given  further  study  under  actual  operational 
conditions  before  final  recommendations. 

In  another  test  a  tape-reinforced  can  was  dropped  in  a  winged 
cargo  box.  Water  cans  dropped  previously  in  this  type  of  con- 
tainer suffered  100  percent  loss.   On  this  drop  the  winged  cargo 


Figure  2. — Left,  Can  protected  by  %-inch  boards  banded  on  4  sides  and 
projecting  3  inches  below.  Right,  Can  reinforced  with  C-8  webbing. 
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Figure  3. — Both  cans  dropped  under  identical  conditions.  Results  illustrate 
strength  of  filament  or  corded  tape  reinforcement. 


container  functioned  well  but  hit  the  ground  with  considerable  im- 
pact, The  water  can  in  the  winged  container  was  bulged  almost 
round  and  a  hairline  crack  was  discovered  in  the  seam  under  the 
tape.  A  very  slow  leak  developed,  but  it  is  believed  a  solid  sheet 
of  tape  would  have  prevented  any  loss  of  water  and  might  even 
have  prevented  the  hairline  crack. 

We  believe  the  use  of  tape  for  reinforcing  the  standard  5- 
gallon  gasoline  can  is  sound  and  economical.  The  reinforced  cans 
should  also  serve  for  free-fall  low-elevation  (up  to  10  feet) 
dropping  from  helicopters. 


PLANES  VS.  MULES 


Verne  A.  Greco 

Fire  Staff  Assistant,  Gila  National  Forest 

Airplanes  over  forest  fires  are  becoming  a  common  sight, 
especially  over  large  fires  or  fires  in  inaccessible  places.  The  air- 
plane is,  in  many  instances,  replacing  the  horse  for  scouting  fires 
and  transporting  smokechasers,  and  the  mule  for  supplying 
isolated  fire  camps.  The  question  of  whether  or  not  cargo  drop- 
ping can  replace  the  mule  in  supplying  isolated  fires  is  one  of 
the  most  controversial  in  fire  control  circles. 

Experience  on  the  Gila  Forest  in  1951  proved  that  the  air- 
plane is  capable  of  delivering  supplies  for  fire  fighters  in  remote 
areas  and  can  do  the  job  better  than  mules.  This  article  will 
attempt  to  point  out  some  of  the  problems  involved  and  will 
give  comparative  cost  data  on  one  Class  D  fire.  Each  method  of 
supply  has  its  advantages — and  naturally,  disadvantages. 

A  string  of  mules  can  travel  day  or  night,  during  all  kinds  of 
weather,  in  smoke  or  clear  areas.  They  can  deliver  supplies  on 
ridges  or  in  the  bottoms  of  steep  winding  canyons.  However, 
they  must  be  rested,  fed,  and  watered;  their  rate  of  travel  is 
relatively  so  slow  that  the  camp  may  be  without  supplies  and 
suppression  action  delayed.  Also,  the  pay  load  per  mule  is 
limited. 

An  airplane  can  make  cargo  drop  flights  only  during  daylight 
hours.  Strong  winds,  low  clouds  or  heavy  smoke  often  hamper 
the  drops.  The  location  of  the  drop  area  is  very  important. 
The  ideal  drop  area  is  an  open  space  located  on  a  ridge  or  in  a 
saddle  with  an  approach  and  take-off  course  free  from  surround- 
ing mountains.  The  plane  needs  only  to  be  serviced  with  gas  and 
oil  and  it  is  ready  for  the  next  trip.  The  pay  load  of  the  plane 
is  governed  by  its  capacity,  the  altitude  and  weather  conditions, 
but  in  nearly  all  cases  is  much  larger  than  that  for  the  mule. 

The  time  element,  so  vital  in  fire  suppression  work,  is  definitely 
in  favor  of  the  airplane.  Rush  emergency  items  can  be  delivered 
within  minutes  by  plane  but  by  mules  delivery  would  be  "too 
late."  The  problem  of  assembling  enough  pack  stock  and  packers 
to  supply  large  fires  is  becoming  more  difficult  each  year.  This 
problem  increases  rapidly  with  the  increase  in  size  of  the  fire 
to  be  supplied.  By  contrast,  cargo  planes  are  available  almost 
overnight  for  any  size  fire. 

Data  from  an  actual  1952  Class  D  fire  are  used  here  to  show 
relative  delivery  costs  of  supplies.  The  fire  started  May  31  in  a 
rough,  inaccessible  area  within  the  Gila  Wilderness  Area.  The 
route  of  supply  from  the  supervisor's  headquarters  (also  the 
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source  of  supply)  is  45  miles  by  road  and  12  miles  by  trail.  By 
plane,  it  is  80  air  miles  from  the  airbase  (also  a  source  of  supply) 
to  the  fire.  The  first  reinforcement  of  fire  fighters  arrived  at  the 
fire  early  June  1 ;  the  second  crew  arrived  during  the  day,  making 
a  total  of  57  men  on  the  fire. 

This  fire  was  supplied  entirely  by  air.  Food,  tools,  beds  and 
camp  equipment  were  dropped  at  the  camp  the  first  morning. 
The  plane  made  three  flights  to  deliver  3,300  pounds  of  cargo. 
Total  flight  time  was  6  hours  and  plane  rental  was  $240  plus 
pilot  and  cargo  dropper's  salaries  of  $28.08.  Disposable  mess 
outfits  and  one-way  cargo  chutes  were  used.  Blankets  and  tools 
were  the  only  items  packed  out  from  the  fire.  This  cost  is  the 
same  by  either  method. 

If  the  supplies  had  been  packed  in  to  the  fire  with  mules,  the 
estimated  cost  is  as  follows: 


Truck  mileage  (base  to  end  of  road)  90  miles  @  25^  per  mile    $  22.5(0 

Forage  cost,  28  head  pack  and  saddle  stock: 

Grain,  7  lbs.  per  animal  per  day — 392  lbs.  @  $6/100    23.52 

Hay,  20  lbs.  per  animal  per  day — 1,120  lbs  @  $50/ton    28.00 

Stock  hire,  28  head  @  $2.50  per  day,  2  days    140.00 

Hire  of  4  packers,  18  hrs.  each  @  $1.35  per  hr   97.20 


Total1    $311.22 


1  Based  on  four  6-mule  strings  carrying  an  average  mule  load  of  168 
lbs.,  2  days  per  round  trip,  and  packing  forage  for  two  feedings. 


The  above  costs  for  packing  are  representative  of  costs  in  the 
Southwest.  No  estimate  is  made  for  either  the  packers'  helpers 
or  the  airplane  cargo  packager,  since  these  costs  would  be  about 
the  same.  A  comparison  of  the  two  costs — by  air  drop  $268.08 
and  by  mule  $311.22 — shows  a  definite  advantage  for  the  plane. 
The  time  of  delivery  by  plane  is  of  course  much  shorter  than  by 
mule,  but  this  time  element  was  not  calculated  in  dollar  values. 

Experience  on  the  Gila  Forest  during  1950,  1951,  and  1952 
has  proved  that  in  the  future  the  airplane  will  in  a  large  measure 
replace  pack  mules  in  suppression  of  forest  fires. 


Keeping  Ax  Handles  Tight 

The  July  1952  issue  of  Fire  Control  Notes  contains  an  article  on  how  to 
keep  ax  handles  tight  (Keep  Your  Ax  Handle  Tight,  by  H.  H.  Smith  and 
S.  P.  Burke).  When  Fire  Control  Notes  was  first  published,  there  were  two 
short  articles  on  the  same  subject  (The  Loose  Axe-Handle  Bogey,  by  F.  W. 
Funke,  p.  290,  August  1937,  and  No  More  Loose  Handles,  by  D.  J.  Kirk- 
patrick,  p.  24,  October  1938).  It  is  recommended  that  after  the  handle  has 
been  fitted,  the  head  end  be  dipped  in  paint,  the  thicker  the  better,  and  the 
handle  then  be  driven  in  and  wedged.  I  have  used  this  method  in  Arizona's 
hot,  dry  climate  and  handles  will  stay  tight  in  caches.  For  that  matter,  so 
will  the  woodpile  ax,  which  is  subject  to  all  climatic  conditions. — 
H.  J.  TURNEY,  District  Ranger,  Tonto  National  Forest. 


SMOKEY  BEAR  FIRE  DANGER  RATING  METER 


T.  A.  Pettigrew 

Central  Dispatcher,  Trinity  National  Forest 

The  Region  5  fire  danger  rating  system  is  based  on  rating  areas 
with  values  running  from  0  to  100.  The  fire  danger  rating  is  given 
in  five  brackets  :  low,  medium,  high,  very  high,  and  extreme.  In 
most  cases  each  ranger  district  is  in  a  different  rating  area  from 
its  neighbor  and  in  some  instances  there  are  two  rating  areas 
within  a  ranger  district.  For  example,  on  the  Big  Bar  Ranger 
District  the  extreme  fire  danger  starts  at  the  numeral  rating  of 
65,  while  the  adjoining  Hayfork  District  enters  the  extreme 
bracket  at  33.  This  system  has  always  been  confusing  to  our 
own  personnel,  especially  those  going  to  another  district  or  forest 
where  they  had  no  idea  what  bracket  the  fire  danger  was  in  when 
given  the  numeral  rating. 
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In  order  to  overcome  this  situation  the  Trinity  National  Forest 
has  made  a  fire  danger  meter  with  five  brackets  each  representing 
20  points  on  the  numeral  rating.  On  this  meter  the  area  average 
is  40,  the  division  point  between  medium  and  high  fire  dangers ; 
the  area  base  index  is  70,  the  center  of  very  high  fire  danger.  A 
conversion  table  was  made  to  convert  the  standard  Region  5 
numeral  fire  danger  rating  to  this  new  scale.  The  meter  was  made 
twice  as  large  as  the  regular  Region  5  meter  for  use  in  public 
places  like  post  offices,  lumber  camps,  and  sawmills.  This  is  a 
means  of  keeping  the  public  in  general  and  the  lumbering  in- 
dustry in  particular  informed  of  the  current  fire  danger. 

In  order  to  make  the  meter  attract  attention  and  give  it  more 
eye  appeal,  Billy  Lunsford,  one  of  our  junior  foresters,  drew 
Smokey  for  us.  Smokey's  right  hand  is  in  the  center  of  the  meter 
so  it  appears  that  he  is  holding  the  pointer.  The  shovel  pointers 
are  made  of  acetate  or  plastic  of  a  suitable  thickness.  These  were 
cut  out  on  a  jigsaw;  however,  it  would  be  better  to  have  a  hobby 
shop  stamp  them  out.  The  shovel  is  7%  inches  in  length  over-all, 
the  blade  and  ferrule  are  covered  with  copper  colored  lacquer 
and  the  handle  is  painted  red  with  fingernail  polish.  It  is  necessary 
to  buff  the  clear  acetate  or  plastic  before  painting  it. 

An  India  ink  tracing  of  the  poster  was  drawn ;  then  black  and 
white  prints  were  made.  Smokey's  pants  are  colored  blue,  the  hat 
brown,  and  the  rocks  grey  or  tan.  The  five  brackets  of  fire  danger 
are  also  colored.  The  poster  is  secured  to  a  piece  of  ^-inch  ply- 
wood. The  shovel  pointer  is  fastened  in  place  with  a  screw  through 
the  ferrule  and  into  the  plywood  back.  This  screw,  when  tightened 
correctly,  holds  the  pointer  in  any  position. 


DISPATCHER'S  RECORD  ON  CONCENTRATION  OF 
LIGHTNING  FIRES 


T.  A.  Pettigrew 

Central  Dispatcher,  Trinity  National  Forest 

During  widespread  thunderstorms,  dispatchers  have  a  problem 
in  spotting  fires  on  a  map  and  recording  information  in  some 
form  so  all  information  for  any  fire  can  be  quickly  found.  In 
dispatching  for  lightning  concentrations,  especially  when  the 
storm  causes  more  than  a  dozen  fires,  the  standard  dispatcher's 
log  book  is  impractical  for  recording  reported  fires  and  action 
taken.  When  it  is  used,  the  dispatcher  wastes  much  valuable  time 
trying  to  determine  locations  of  fires  and  checking  to  see  what, 
if  any,  action  has  been  taken  on  a  given  fire.  Several  years  ago 
the  form  illustrated  here  was  put  in  use  on  the  Trinity  Forest  and 
it  has  proved  to  be  satisfactory  for  recording  information  for  as 
many  as  90  fires  from  one  storm.  Brief  but  complete  information 
is  recorded  for  each  fire  and  can  be  referred  back  to  in  a  few 
seconds. 


»CTUm  TAKEN 


When  the  first  lightning  fire  is  reported,  the  dispatcher  at  once 
completes  the  first  seven  columns  on  this  form,  plus  the  column 
headed  "Location."  This  is  entered  by  legal  subdivision.  As  other 
reports  are  made  on  the  fire,  they  are  recorded  in  the  proper 
column,  as  is  the  action  taken.  A  pin  map  is  started  using  push 
pins  with  numbers  in  their  tops  corresponding  with  the  numbers 
in  the  second  column  of  the  form.  If  a  fire  proves  to  be  a  false 
alarm,  the  pin  is  removed  and  that  line  on  the  form  crossed  out. 
By  a  look  at  the  form  it  can  be  determined  what  fires  have  not 
been  acted  on,  the  ones  which  are  controlled  or  out,  and  those 
which  need  supplies  and  follow-up. 

The  Trinity  Forest  personnel  do  not  contend  that  this  is  the 
best  method  of  recording  action  on  a  concentration  of  fires,  but  it 
is  a  workable  one.  It  is  merely  offered  with  the  thought  that  it 
might  be  better  than  some  being  used  at  present. 
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THE  NORTHEASTERN  FOREST  FIRE  PROTECTION 
COMMISSION 


Arthur  S.  Hopkins,  Executive  Secretary 

Notwithstanding  the  fact  that  the  Northeastern  Forest  Fire 
Protection  Commission  has  been  operating  somewhat  less  than 
3  years,  it  has  already  made  substantial  contributions  to  forest 
fire  prevention  in  the  seven  northeastern  States  from  New  York 
to  Maine. 

This  body  was  organized  under  an  Interstate  Forest  Fire 
Protection  Compact  approved  by  Congress  on  June  25th,  1949, 
and  confirmed  by  the  legislatures  of  the  several  States  in  the 
region.  The  present  officers  are  Chairman  A.  D.  Nutting,  Forest 
Commissioner  of  Maine,  and  Vice-Chairman  W.  F.  Schreeder, 
State  Forester  of  Connecticut,  The  Commission  is  made  up  of 
three  members  from  each  State ;  the  State  Forester,  a  member  of 
the  Joint  Legislative  Committee  on  Interstate  Cooperation,  and  a 
personal  representative  of  the  Governor.  The  full  Commission 
meets  once  each  year.  The  planning  and  training  phases  are 
carried  on  by  the  Technical  Committee  which  consists  of  all  of 
the  State  Foresters.  Its  purpose,  as  defined  in  the  Compact,  is 
to  promote  effective  prevention  and  control  of  forest  fires  in  the 
northeastern  region  of  the  United  States  and  adjacent  areas  in 
Canada  by  the  development  of  integrated  forest  fire  plans,  by  the 
maintenance  of  adequate  forest  fire  fighting  services  by  the  mem- 
ber States,  by  providing  for  mutual  aid  in  fighting  forest  fires, 
and  for  procedures  that  will  facilitate  such  aid,  and  by  the  es- 
tablishment of  a  central  egency  to  coordinate  the  services  of 
member  States  and  perform  such  common  services  as  may  seem 
desirable. 

The  Compact  also  specifically  mandates  each  member  State  to 
formulate  a  forest  fire  protection  plan  and  to  integrate  such  plan 
with  a  regional  plan  to  be  prepared  by  the  Commission.  These 
State  plans  are  now  substantially  completed  and  work  is  actively 
in  progress  in  connection  with  the  preparation  of  the  regional 
plan. 

Inasmuch  as  the  forest  fire  compact  idea  had  its  inception 
shortly  after  the  disastrous  Bar  Harbor  fire  of  1947,  the  mutual 
aid  provisions  of  the  Compact  received  the  greatest  emphasis  in 
the  beginning.  It  was  most  obvious  that  if  the  interchange  of  any 
personnel  was  to  be  made  with  the  most  efficiency,  a  standard 
overhead  organization  for  use  in  connection  with  large  or  "cam- 
paign" fires  would  be  necessary.  Such  an  organization  has  been 
set  up  and  a  number  of  training  sessions  have  been  held.  The 
training  material  is  worked  up  by  a  selected  team  of  personnel 
from  four  or  five  States  who  act  as  instructors  at  an  annual 
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training  meeting  in  the  winter.  At  these  meetings,  key  personnel 
from  the  several  States  are  given  instruction  which  fits  them  to 
act  as  trainers  in  their  own  States.  From  two  to  ten  men  from 
each  State  have  attended  the  several  training  meetings  which 
have  been  called  to  date.  It  is  the  considered  opinion  of  all  the 
States  concerned  that  this  standard  training  alone  has  justified 
the  Compact  because  of  its  effect  on  the  morale  and  efficiency  of 
the  rank  and  file  of  the  various  forest  fire  fighting  services. 

The  Commission,  in  its  office,  maintains  inventories  of  the 
trained  personnel  in  the  various  States  as  well  as  the  kind  and 
amount  of  forest  fire  equipment  available  for  use  in  a  foreign 
State  at  times  of  emergency. 

The  critical  drought  of  last  July  and  August  furnished  an  ex- 
ample of  how  the  Commission  can  act  in  an  emergency.  For  the 
first  time,  the  mutual  aid  provisions  of  the  Compact  were  called 
into  action.  On  the  basis  of  information  received  from  Maine  that 
several  large  fires  were  burning  and  that  no  rain  had  fallen  sub- 
sequent to  the  first  of  July,  on  the  26th  of  that  month  all  of  the 
Compact  States  were  alerted  and  informed  that  very  possibly 
Maine  might  require  some  assistance.  Weekly  reports  were  re- 
quested from  each  State  as  to  the  accumulated  burning  index  and 
the  number  of  fires.  Contact  was  maintained  with  Maine.  On 
August  3rd,  Maine  reported  that  there  was  a  possiblity  that,  be- 
cause of  a  high  northeasterly  wind,  several  of  their  large  fires 
might  be  out  of  control  within  24  hours. 

The  reports  which  had  been  received  up  to  that  date  indicated 
that  the  woods  were  closed  in  Maine,  the  eight  eastern  counties 
of  Massachusetts,  Rhode  Island,  and  the  northerly  part  of  New 
Hampshire,  leaving  only  New  York,  Vermont,  and  Connecticut 
available  for  assistance.  In  addition,  New  Hampshire  had  a  stub- 
born fire  in  the  northerly  part  of  the  State  which  also  presented  a 
possibility  of  the  need  for  help.  The  contacts  with  Maine  indicated 
that,  if  aid  was  necessary,  it  would  require  only  portable  pumps 
and  hose.  Upon  receipt  of  this  information,  Connecticut  and  New 
York  were  contacted  to  determine  the  quantities  of  such  equip- 
ment available  for  immediate  dispatch  to  Maine. 

Early  on  the  morning  of  August  4th,  New  Hampshire  requested 
aid,  asking  for  pump  operators.  This  request  was  referred  to 
Vermont  which  contacted  New  Hampshire  and  made  arrange- 
ments to  furnish  such  personnel,  when  necessary,  and  to  stand  by 
New  Hampshire.  At  noon  of  the  same  day,  Maine  formally  re- 
quested aid.  Previous  contacts  with  Connecticut  had  indicated 
that  it  would  take  them  24  hours  to  assemble  any  substantial 
number  of  pumps  or  quantities  of  hose.  New  York,  however,  had 
a  supply  available  at  its  Saranac  Inn  Depot.  At  1 :15  P.  M.,  Maine 
was  notified  that  the  New  York  plane  was  loading  five  portable 
pumps  and  16,000  feet  of  hose  and  would  take  off  from  Saranac 
Inn  about  2:30  P.  M.,  arriving  at  the  Old  Town  Airport  in  Maine 
about  4:30  P.  M.  This  schedule  was  carried  out  and  the  equipment 
requested  delivered  in  approximately  41/2  hours.  As  has  been 
previously  stated,  this  was  the  first  call  for  assistance  made  to 
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the  Commission.  It  involved  equipment  only  but  had  there  been 
the  need,  trained  teams  of  overhead  personnel  or  individuals 
could  also  have  been  dispatched  to  Maine's  assistance. 

The  Commission  has  already  prepared  and  distributed  a  pocket 
manual  covering  the  use  of  radio  in  the  field.  It  is  also  at  work  on 
the  preparation  of  a  forest  fire  protection  manual. 

Although  the  Compact  provides  that  each  State  shall  render 
aid  to  the  United  States  Forest  Service  or  to  other  agencies  of  the 
Federal  Government  in  combating,  controlling,  or  preventing 
forest  fires  in  areas  under  their  jurisdiction  located  within  the 
boundaries  of  a  signatory  State,  the  Forest  Service  itself  is  not 
a  member  of  the  Commission.  The  Compact  does  provide,  how- 
ever, that  the  Commission  may  request  the  Forest  Service  to  act 
as  primary  research  and  coordinating  agency  and  that  the  Serv- 
ice may  accept  the  initial  responsibilities  in  preparing  its  recom- 
mendations for  a  regional  fire  plan  and  also  that  representatives 
of  the  Forest  Service  may  attend  meetings  of  the  Commission. 

All  of  the  States  feel  that  the  provisions,  providing  for  the 
cooperation  of  the  U.  S.  Forest  Service,  are  most  fortunate.  They 
have  already  resulted  in  a  much  closer  working  relationship  be- 
tween the  several  States  and  the  regional  Forest  Service  officers 
who  have  given  most  unstintingly  of  their  time  and  knowledge. 
Much  of  the  progress  which  the  Commission  has  made  up  to  this 
point  is  the  result  of  the  direct  contributions  made  by  the  staff 
of  Region  7,  particularly  Roy  W.  Olson  and  Robert  F.  Collins. 


Press-Radio  Men  Given  Fire  Coverage  Cards 

At  the  suggestion  of  newspaper  and  radio  men  who  have  become  power- 
ful backers  of  Keep  Green,  an  identification  card  was  evolved  this  year  by 
Keep  Oregon  Green  to  help  the  newsmen  "cover"  fire  emergencies.  The 
card,  signed  by  state  forester  and  regional  forester,  asks  district  wardens 
and  district  forest  rangers  to  "see  that  the  bearer  is  given  every  courtesy 
when  visiting  your  fire  lines  for  news  coverage." 

The  card  was  issued  to  solve  what  had  been  somewhat  of  a  problem,  ac- 
cording to  the  newsmen.  They  said  they  had  often  found  it  difficult  to 
report  fire  news  because  of  access  restrictions  and  difficulty  in  locating 
someone  able  to  speak  with  authority  on  what  was  going  on.  The  card  gets 
authorized  press  and  radio  men  through  the  lines  to  the  men  in  command. 


TEAMWORK  ON  A  FIRE  1 


Horace  B.  Rowland,  Chief,  Division  of  Protection 
Pennsylvania  Department  of  Forests  omd  Waters 

I  believe  that  all  of  us  here  will  agree  that  teamwork  as  we 
understand  it  is  one  of  the  most  indispensable  ingredients  of 
good  fire  control  work.  We  all  know  what  it  is.  Details  may  vary 
a  little,  but  the  fundamental  idea  is  that  each  person  involved 
plays  his  part  for  the  benefit  of  the  over-all  group  or  job.  Per- 
sonal prominence  is  set  aside. 

Perhaps  we  who  are  involved  in  forest  fire  control  have  more 
need  for  teamwork  because  so  few  of  us  have  at  our  command  an 
organization  of  our  own  people  who  can  be  directed  at  our  will. 
Our  fire  control  forces  are  usually  made  up  of  many  diverse  but 
cooperating  groups.  In  our  State,  as  in  most,  we  have  Federal 
agencies,  the  Forest  Service  and  the  Park  Service.  We  also  have 
State  agencies  which  in  turn  depend  upon  individual  fire  wardens, 
fire  companies,  fire  fighters,  landowners,  and  industries. 

It  is  the  job  of  many  of  us  in  the  supervising  agencies  to  plan 
for  teamwork  throughout  the  year  so  that  when  the  emergency 
of  a  fire  does  arise  we  can  depend  upon  the  many  groups  to  work 
together.  This  teamwork  is  hard  to  get  on  the  spur  of  the  moment 
if  we  are  unfortunate  enough  to  find  it  lacking  on  a  fire  operation. 

Teamwork  is  essential  if  we  are  to  have  any  sort  of  worth 
while  organizational  planning.  This  is  especially  important  on  any 
large  fire.  To  staff  such  a  fire  we  call  in  those  in  our  organization 
who  might  most  nearly  fill  the  position  in  question.  This  might 
result  in  crossing  administrative  unit  lines.  We  may  call  in  help 
from  adjoining  ranger  or  forest  units  or  cross  district  lines.  We 
even  discuss  the  possibility  of  calling  help  from  other  States  or 
from  the  U.  S.  Forest  Service  to  help  State  agencies.  These  things 
are  within  the  realm  of  possible  action  for  all  of  us  and  might 
involve  the  use  of  men  not  known  to  us  personally.  To  make  such 
arrangements  work  we  must  all  keep  teamwork  high  in  our  minds 
whether  we  are  on  the  receiving  end  or  the  giving  end. 

Back  home  we  plan  for  teamwork  with  our  fire  wardens.  These 
are  all  independent  individuals,  who  often  do  not  know  each  other 
personally.  We  have  training  meetings,  fire  warden  schools, 
winter  and  preseasonal  meetings,  picnics  for  fire  wardens  and 
crew  members.  Regardless  of  the  actual  training  material  one  of 
the  primary  objectives  of  all  such  sessions  is  that  these  men  get 
to  know  one  another  so  that  they  may  work  better  together  if 
called  upon. 

We  have  had  occasions  where  lack  of  teamwork  has  resulted  in 
one  fire  warden  undoing  the  work  of  another  simply  because  he 
wanted  to  go  it  alone;  he  was  loath  to  work  with  another.  This 
man  felt  he  was  just  as  good  as  the  other  fellow,  and  had  as  much 
experience.  Why  should  he  step  aside,  and  why  should  he  turn 
over  his  equipment? 


1  Taken  from  a  paper  presented  at  the  Interagency  Fire  School,  Douthat 
State  Park,  Clifton  Forge,  Va.,  Sept.  17-18,  1952. 
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We  have  cases  where  landowners  or  industrial  operators  have 
set  backfires  to  protect  their  own  interests  rather  than  to  team 
up  with  the  State  agencies  in  an  over-all  plan  to  control  a  fire. 
These  incidents  indicate  a  lack  of  teamwork.  It  has  been  the  job  of 
most  fire  control  agencies  to  meet  these  situations  and  to  promote 
the  required  teamwork.  Fortunately  most  of  this  sort  of  thing  is 
past  but  it  still  crops  up  once  in  a  while  much  to  our  embarrass- 
ment. 

You  and  I  have  all  seen  the  evidence  of  poor  teamwork  in  our 
own  groups,  such  as  reluctance  to  accept  help  from  other  than  our 
organization  on  its  own  working  territory.  We  have  instances 
where  the  hardest  decision  a  warden,  inspector,  ranger,  or  even 
a  forester  has  to  make  is  that  he  needs  help.  Many  still  think  that 
a  call  for  help,  even  when  it  is  desperately  needed,  is  an  admission 
of  weakness  or  inadequacy  on  their  part.  It  seems  to  me  the  op- 
posite is  true.  The  strong  man  is  not  the  one  who  tries  to  carry 
through  alone  because  he  hates  to  ask  for  help  but  rather  the  one 
who  sizes  up  his  situation,  plans  his  needs,  and  asks  for  the  equip- 
ment, transportation,  or  additional  manpower  that  he  doesn't 
possess. 

I  believe  that  with  all  our  training  in  the  technique  of  handling 
fire,  in  the  strategy  of  fire  control,  in  the  organization  of  super- 
visory overhead,  we  have  to  continually  train  our  people  in  the 
willingness  and  ability  to  give  and  to  accept  teamwork  on  the  fire 
line  or  in  the  organization.  We  have  to  plan  our  training  session ^ 
and  conferences  and  other  activities  to  bring  about  as  much 
mutual  acquaintance  and  understanding  as  is  possible.  This  meet- 
ing itself  is  helping  prepare  the  ground  for  future  wholehearted 
teamwork. 

It  is  true  that  very  few  of  us  have  to  deal  with  any  wide  open 
cases  of  failure  but  I  think  we  all  see  or  have  experienced  those 
incidents  that  represent  lack  of  wholehearted  teamwork :  The 
occasional  dragging  of  feet  when  it  comes  to  helping  the  other 
fellow  or  when  called  upon  to  do  something  out  of  routine.  The 
hesitancy  in  leaving  our  own  work  to  go  help  with  the  other  job. 
The  quickness  with  which  we  take  refuge  in  the  urgency  of  our 
own  work  when  the  suggestion  may  be  in  the  offing  that  we  go 
into  action  for  the  other  fellow.  The  lack  of  enthusiasm  in  taking 
over  part  of  the  other  fellow's  job.  The  reluctance  in  asking  for 
help  when  such  a  request  might  be  considered  a  failure  on  our 
part  or  when  the  help  may  come  from  our  neighbor  or  associate. 
The  alarm  at  seeing  some  of  our  pet  equipment  being  sent  to  the 
other  fellow.  The  sudden  need  to  have  all  our  own  resources  avail- 
able only  for  our  own  possible  emergency.  The  ungracious  way  in 
which  we  accept  help  sent  to  us.  The  attitude  that  such  help  is  a 
token  of  inadequacy.  The  impression  given  that  we  would  have 
gotten  along  just  as  well  without  the  help. 

These  are  all  samples  of  the  lack  of  teamwork.  Webster  says, 
"Work  done  by  a  number  of  associates,  all  subordinating  personal 
prominence  to  the  efficiency  of  the  whole," — is  teamwork.  We  all 

need  it ;  we  can  all  give  it ;  we  all  need  to  cultivate  and  foster  it  

it  makes  for  good  fire  control. 


FIRE  CONTROL  TRAINING  IN  EASY  YEARS 


A.  R.  Cochran 

Chief,  Fire  Control,  Region  7,  U.  S.  Forest  Service 

Severe  fuel  moisture  conditions,  high  temperature,  heavy  south 
wind  pressure  of  turbulent  air  set  the  stage  for  the  fire  of  the 
decade.  Some  time  during  the  noon  hour  while  the  sawmill  crew 
was  off  to  lunch,  the  Iron  Mountain  fire  started,  presumably 
caused  by  undetected  fuel  sparks  from  the  steam  rig.  Starting  on 
the  south  side  of  Iron  Mountain,  several  miles  south  of  the  Holston 
District  of  the  Jefferson  National  Forest  this  fire  ripped  through 
State  protected  territory,  and  before  it  was  controlled  some 
twenty  hours  later  had  burned  a  swath  several  miles  in  length 
completely  killing  everything  in  its  path  and  in  many  places  con- 
suming whole  areas  of  timber.  The  never-to-be-forgotten  date 
was  May  6,  1941.  A  county  survey  party  working  about  a  half 
mile  above  the  sawmill  site  escaped  being  burned  by  crawling 
into  the  bed  of  a  creek,  on  which  fortunately  they  were  working, 
until  the  fire  had  passed  over.  An  axeman  said  of  Wylie,  another 
axeman  in  this  party,  "Wylie  were  a  prayin'  and  he  weren't  f  oolin' 
either." 

The  subsequent  board  of  review  showed  that  the  ranger  and  his 
organization  assisted  by  the  State  had  done  an  outstanding  job 
in  controlling  this  fire  and  holding  the  burned  area  at  a  minimum 
under  the  conditions  which  prevailed.  This  included  dispatching 
manpower,  overhead,  and  equipment  to  the  fire  and  the  organiza- 
tion and  servicing  on  the  fire. 

The  size  of  the  fire,  its  behavior,  and  the  suppression  action  by 
the  ranger  furnished  a  good  training  subject  in  the  annual  group 
training  school  held  the  winter  following.  While  a  large  amount 
of  manpower  was  used  and  the  cost  relatively  high,  there  was 
little  evidence  of  waste  and  no  one  was  willing  to  concede  that 
the  job  could  be  done  with  less  manpower  unless  there  was  to  be 
a  heavy  sacrifice  in  burned  area. 

Ten  years  have  passed  bringing  great  changes  in  the  availability 
of  manpower  and  overhead.  Gone  are  the  days  when  trained  and 
experience  seasoned  CCC  and  "relief"  work  crews  were  to  be  had 
for  the  calling.  The  decade's  end  was  characterized  by  excessive 
costs  of  labor  and  supplies  for  fire  fighting — another  serious  prob- 
lem for  the  fire  control  head.  Eight  of  the  ten  years  have  been 
easy,  or  relatively  easy  fire  years.  Naturally  many  changes  have 
come  in  the  fire  control  organization.  How  would  the  Iron  Moun- 
tain fire  problem  be  met  today? 

This  is  a  practical  question  to  ask,  but  how  could  it  be  made  a 
training  opportunity?  In  the  past  few  years  much  advance  has 
been  made  in  the  field  of  organizing  overhead  for  fire  suppression. 

Modern  radio  communication  has  come  into  use  since  1941  a 

subject  in  which  training  is  badly  needed.  Even  the  oldtimers  need 
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to  reflect  on  tough  fire  behavior,  for  the  easy  years  have  a  lulling 
effect.  The  easy  years  make  it  difficult  to  produce  real  training 
experience,  especially  for  the  younger  members  of  the  organiza- 
tion. 

The  Forest  turned  once  more  to  the  Iron  Mountain  fire  as  the 
most  realistic  training  subject  available  for  the  1952  season. 

The  Iron  Mountain  fire  offered  a  good  training  situation  in  fire 
behavior  for  here  is  a  case  of  severe  fire  weather  combining  with 
conditions  of  atmospheric  turbulence ;  the  latter  being  recognized 
as  almost  certain  to  occur  each  season  and  in  some  seasons  several 
times  to  produce  difficult  fire  suppression  problems. 

This  fire  offered  a  realistic  problem  in  manning,  organizing, 
and  servicing.  For  what  has  happened  will  certainly  happen  again. 
The  training  problem  was  to  present  this  excellent  training  situ- 
ation in  a  realistic  manner.  One  of  the  obstacles  to  adequate  train- 
ing is  the  cost  of  preparation,  for  competition  with  other  urgent 
work  is  keen.  This  is  a  price  that  must  be  paid  for  there  are  no 
worth-while  bargains  or  short  cuts  to  adequate  preparation. 
Ranger  Ockers  of  the  Holston  District  provided  for  the  use  of 
three  basic  training  methods  in  conducting  this  school;  namely, 
demonstration,  dramatization,  and  group  discussion. 

For  the  demonstration  he  built  a  relief  model  of  the  area  of  the 
Iron  Mountain  fire  on  a  scale  of  approximately  2  feet  to  the  mile. 
The  model  was  given  a  plaster  Paris  surface  treatment  so  that  the 
successive  stages  of  the  fire  could  be  painted  on  and  the  progress 
of  line  construction  shown  by  appropriate  painted  lines.  Time  con- 
trol was  maintained  by  the  use  of  a  large  dial  clock.  The  relief 
model  was  of  sufficient  size  to  lend  reality  to  the  problem. 

A  script  was  prepared  for  the  dramatization  of  the  action  that 
would  be  taken  by  the  district  to  suppress  the  Iron  Mountain  fire, 
assuming  conditions  and  situations  of  manpower  and  overhead 
that  prevail  as  of  today.  The  pitfall  in  script  writing  is  to  fail  to 
connect  it  with  reality.  The  best  technical  thought  and  skill  must 
go  into  this  as  a  dispatching  and  organization  problem,  otherwise 
it  becomes  a  stumbling  block  to  training  and  may  do  actual  harm. 
The  various  stages  in  the  fire's  progress  are  subject  to  analysis 
and  group  discussion,  and  it  is  possible  to  inject  problem  solving 
at  any  desired  stage  for  the  purpose  of  elaborating  on  or  em- 
phasizing any  aspect  of  the  over-all  suppression  problem.  This  is 
subject  to  a  reality  check  because  the  log  and  review  of  the 
original  fire  is  available  for  a  reference  base  any  time  it  is  needed. 

The  ranger  having  completed  adequate  and  technically  com- 
petent advance  plans  for  training  had  laid  a  good  foundation  for 
the  next  step,  that  is,  to  stage  the  program.  For  this  the  use  of 
a  furniture  mart  display  room  was  secured  which  furnished 
ample  well-lighted  space  for  the  trainees  and  the  training  props. 
The  relief  model  was  placed  in  the  front  center  of  room  space. 
Seats  were  placed  in  front  of  the  relief  model  for  the  fire  boss  and 
his  staff.  Back  of  the  staff  seats  was  placed  a  large  blackboard  and 
easel  board  facing  the  trainees.  Seats  for  the  trainees  were  placed 
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in  a  semicircle  facing  the  ranger  and  his  staff,  with  the  relief 
model  between. 

The  day  preceding  the  opening  of  the  training  session  the 
ranger  and  his  staff  ran  a  rehearsal  of  the  proposed  action.  It  was 
also  necessary  to  rehearse  the  time  control  and  the  showing  of 
the  progress  of  the  fire  and  suppression  action  on  the  relief  model 
so  that  the  training  props  would  have  maximum  value. 

The  final  stage  found  the  ranger  and  his  staff  consisting  of  a 
line  boss,  a  plans  chief,  and  a  service  chief  in  their  seats  with  the 
district  dispatcher  at  a  desk  some  distance  removed  to  simulate 
action  in  the  ranger's  office.  The  trainees  occupied  their  semi- 
circular seating  arrangement.  The  overhead  organization  found 
its  decisions  subject  to  challenge  from  the  trainees,  for  a  technical 
committee  had  been  appointed  from  this  group  with  the  responsi- 
bility and  authority  to  question  decisions  made  by  the  overhead 
organization. 

The  arrangements  had  enough  connection  with  reality  to  com- 
mand the  respect  and  interest  of  the  trainees.  The  overhead  staff 
was  placed  in  a  defensive  position  and  thus  was  forced  to  make 
the  soundest,  best-considered  decisions  possible.  At  each  stage 
the  trainees  had  an  opportunity  to  enter  into  a  discussion  con- 
cerning organization,  service,  and  fire  control  strategy. 

No  claim  of  uniqueness  is  made  for  this  training  setup.  It  is 
one  answer  to  one  year's  fire  control  training  problem.  The  results 
were  such  that  it  is  felt  that  the  problem  could  be  repeated  after 
an  interval  of  2  or  3  years  if  no  difficult  fire  suppression  job  had 
come  up  in  the  meanwhile. 

Fire  Sirens 

Here  is  a  suggestion  that  may  be  helpful  to  fire  truck  driver-operators 
who  must  take  their  trucks  over  busy  highways  or  other  roads  where  it's 
necessary  to  use  their  sirens  extensively.  On  most  fire  trucks  the  siren 
switch  is  floor-board  mounted,  and  consists  of  an  ordinary  push-to-operate 
starter  switch.  Trucks  so  equipped  cause  the  driver  to  do  a  left-footed  dance 
between  the  clutch  pedal  and  the  siren  switch  at  times  when  the  siren  is 
needed  most.  Some  trucks  have  a  dashboard-mounted  switch,  or  a  horn- 
button  switch.  This,  however,  leaves  the  driver  with  only  one  hand  holding 
the  wheel,  which  isn't  good. 

There  is  a  simple,  inexpensive  solution  to  this  problem.  It  is  a  common 
headlight  dimmer  switch  mounted  in  the  truck's  floor  board  simply  by  using 
the  old  starter-type  switch  mounting  holes.  No  additional  wiring  is  re- 
quired. The  switch  will  easily  carry  6-volt  loads  up  to  and  including  30 
amperes.  If  the  siren  draws  more  than  that,  it's  a  good  idea  to  install  a 
relay. 

The  wiring  for  one  of  these  units  is  simple.  There  are  three  binding  posts 
on  the  switch,  the  center  one  is  usually  for  the  "hot"  wire.  The  other  two 
are  ordinarily  for  high-  and  low-beam  circuits,  and  the  wire  from  the 
switch  to  siren  can  be  attached  to  either  one  of  these. 

The  beauty  of  this  unit  is  that  you  can  push  the  switch  once,  take  away 
your  foot,  and  the  siren  will  sound  off  until  you  touch  the  switch  again. 
Also,  you  can  keep  both  hands  on  the  wheel,  and  you  can  use  the  clutch 
when  shifting  gears  without  letting  the  siren  die.  This  is  advantageous,  of 
course,  rounding  corners,  going  through  intersections,  and  up  and  down 
hills.  It  is  especially  valuable  if  the  truck  isn't  equipped  with  a  long-roll  or 
coaster-type  siren. — Corp.  Ed  Park,  Dispatcher,  Rycom  Fire  Department, 
APO  331,  San  Francisco,  Calif. 


POWER-SAW  OPERATION  FIRES 


Dan  D.  Robinson 

Associate  Professor,  School  of  Forestry,  Oregon  State  College 

Forest  protection  personnel  have  been  concerned  over  the  in- 
creasing incidence  of  fires  from  power  chain  saw  operations.1  The 
logging  industry  in  western  United  States  has  also  recognized 
the  problem  but  information  has  been  lacking  on  the  specific 
conditions  which  cause  such  fires  to  start. 

Early  in  1952  Booth-Kelly  Lumber  Company  of  Springfield, 
Oregon,  made  a  grant  to  the  School  of  Forestry  at  Oregon  State 
College  to  study  the  problem  in  the  Pacific  Coast  States  and 
develop  recommendations  for  reducing  fire  losses  from  power-saw 
operations.  Results  of  the  study  appear  in  the  1952  issue  of  The 
Logger's  Handbook  published  by  The  Pacific  Logging  Congress 
and  are  summarized  here. 

Data  on  fires  occurring  from  operation  of  power  saws  during 
1950-52  were  compiled  from  all  available  sources  in  British 
Columbia,  Washington,  Oregon,  and  California.  The  specific 
causes  of  power-saw  fires  during  felling  and  bucking  operations 
were  as  follows : 

Felling  Bucking 

fires  fires   TotaL  

(number)      (num,ber)       Xumber  Percent 

Specific  cause: 

Spark  or  carbon  discharge    12  15  27  16 

Leaking  fuel     6  10  16  10 

Spilled  fuel     6  10  16  10 

Forest  fuel  contacting  hot  muffler  35  22  57  33 

Hot  exhaust   3  16  19  11 

Backfiring  of  motor    1  15  16  10 

Loose  wiring   0  2  2  1 

Miscellaneous      3  11  14  9 

Total      66  101  167  100 

Total  number  of  fires  occurring  during  the  felling  operation  is 
disproportionately  high  because  25  of  the  35  fires  starting  from 
forest  fuel  contacting  the  hot  muffler  were  due  to  one  hazard  on 
one  particular  make  of  saw.  Where  additional  information  was 
available  the  kind  of  fuel  in  which  fire  started  can  be  broken  down 
as  follows : 

Fires 

Number  Percent 

Kind  of  fuel: 

Moss    13  11 

Sawdust   24  21 

Rotten  wood   8  7 

Duff  _   27  24 

Needles  and  fine  slash   11  9 

Pitch    4  3 

Bark    7  6 

Confined  to  saw   22  19 

Total   116  100 


1  L.  L.  Colvill  and  A.  B.  Everts,  Region  6,  U.  S.  Forest  Service,  studied 
the  problem  on  national-forest  timber  sales  and  reported  their  findings  in 
An  Informal  Study  of  Power-Saw  Fires,  Fire  Control  Notes,  January  1952. 
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On  the  basis  of  the  case  histories  of  the  reported  fires  and  ex- 
tensive field  observations  on  numerous  logging  operations  the 
following  precautions  are  suggested  as  means  of  reducing  the 
number  of  fires  from  power-saw  operations : 

1.  Use  proper  mixture  of  gas  and  oil  as  recommended  by  manufacturer. 

2.  Permit  hot  saw  to  cool  2  to  3  minutes  before  refueling. 

3.  Refuel  saw  on  a  spot  cleared  to  bare  ground. 

4.  Use  funnel,  or  a  gas  can  with  flexible  metal  hose  or  small  screw-on 
hand  pump  when  refueling  saw.  Inexpensive  hand  pumps  with  flexible  neo- 
prene  hose  are  available  for  this  purpose.  The  pump  screws  onto  the  top  of  a 
standard  2Vi -gallon  gas  can  and  need  not  be  detached  until  the  can  is  refilled. 

5.  If  gas  is  accidentally  spilled  on  saw,  wipe  it  off  with  a  cloth  or  allow 
spilled  fuel  to  evaporate  before  starting  motor. 

6.  Move  saw  at  least  10  feet  from  spot  of  refueling  before  starting  motor. 

7.  Keep  outside  surfaces  of  saw  clean  of  oil  and  fine  sawdust.  A  small, 
fine  wire  birush  helps  to  clean  cylinder  head  cooling  fins  and  other  inaccessible 
surfaces. 

8.  Clean  the  carbon  from  muffler  and  cylinder  ports  at  least  once  each 
week. 

9.  Keep  muffler  on  the  saw  and  check  frequently  for  cracks.  Vibration 
tends  to  loosen  muffler  bolts  and  this  causes  muffler  to  crack  or  break  off. 

10.  Check  insulation  on  spark  plug  wire  and  keep  connections  tight. 

11.  Check  fuel  lines  and  connections  frequently  for  gas  leaks.  Vibration 
tends  to  loosen  fuel  line  connections  and  gas  tank  caps. 

12.  Avoid  running  the  carburetor  on  a  lean  mix.  A  lean  adjustment 
causes  the  motor  to  overheat  rapidly. 

13.  Do  not  attempt  to  operate  a  saw  that  is  backfiring,  missing,  or  other- 
wise not  running  properly. 

14.  Clear  flammable  material  away  from  saw  cut  insofar  as  practicable. 

15.  Set  hot  saw  on  log,  stump,  or  bare  ground  rather  than  in  dry  litter 
or  slash. 

16.  Check  sawdust  pile  for  smouldering  embers  before  moving  to  next  cut. 

17.  Use  chisel  bit  or  planer  type  chain  where  possible. 

18.  Keep  a  filled  fire  extinguished  and  a  shovel  with  the  power  saw.  The 
extinguisher  should  be  carried  on  the  operator's  belt  or  in  his  hip  pocket.  It 
should  not  be  strapped  on  the  saw. 

19.  Check  carbon  spark  discharge  by  running  saw  under  full  load  after 
dark  or  in  a  dark,  well-ventilated  room.  Carbon  spark  discharge  may  be 
checked  on  the  operation  during  daylight  hours  by  holding  a  piece  of 
white  blotting  paper  in  the  exhaust  stream  near  the  muffler  port.  Hot 
carbon  will  burn  small  black  spots  on  the  surface  of  the  blotting  paper. 

All  models  and  makes  of  power  saws  used  on  western  United 
States  logging  operations  were  studied  and  tested  in  an  effort  to 
determine  what  features  were  a  fire  hazard.  Tests  were  conducted 
under  conditions  simulating  actual  woods  operation  while  saws 
were  operating  under  full  load. 

The  most  dangerous  fire  hazards  on  the  machines  are  hot 
mufflers,  hot  exhaust  streams  and,  to  a  lesser  degree,  hot  carbon 
particles  discharged  in  the  exhaust  stream.  Direction  of  exhaust 
discharge,  location  of  muffler,  and  baffling  inside  the  muffler  are 
factors  which  may  cause  accidental  fires. 

Muffler  and  exhaust  temperatures  at  muffler  port  were  meas- 
ured on  all  models  of  saws  while  the  machines  were  operating  in 
bucking  and  felling  position.  With  one  exception  muffler  tempera- 
tures were  above  550°  F.,  the  approximate  ignition  point  of  forest 
fuel.  Maximum  muffler  surface  temperatures  on  some  models 
reached  1,100°  F.  Exhaust  temperatures  at  muffler  port  generally 
approximated  muffler  temperatures  or  were  somewhat  lower. 
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A  number  of  starts  were  obtained  by  holding  dry  moss,  duff, 
and  fine  branches  against  mufflers  while  the  saws  were  operating. 
Several  starts  were  also  obtained  by  setting  the  machine  in  dry 
forest  debris  after  completing  a  cut.  There  is  a  momentary  in- 
crease in  muffler  surface  temperature  immediately  after  the 
motor  is  shut  off  which  increases  danger  of  ignition  if  the  hot 
saw  contacts  dry  forest  fuels. 

The  field  tests  definitely  established  the  fact  that  all  makes  and 
models  of  saws  can  be  a  fire  hazard.  On  the  basis  of  these  ob- 
servations a  saw  should  contain  the  following  features  to  be 
reasonably  safe  during  summer  operation. 

1.  The  muffler  should  be  located  at  the  highest  practical  position  towards 
the  rear  end  of  the  saw. 

2.  The  exhaust  should  discharge  to  the  side  and  outward  parallel  with 
the  ground  or  at  a  slight  upturned  angle. 

3.  The  exhaust  stream  should  be  broken  up  by  baffle  plates  or  by 
biouncing  the  exhaust  off  the  inner  walls  of  the  muffler. 

4.  Mufflers  should  be  double-walled  with  an  air  space  between  walls  or 
should  consist  of  a  perforated  pipe  enclosed  by  a  protective  metal  shell. 

5.  An  air  stream  should  be  forced  across  the  muffler  to  aid  in  cooling  the 
surface. 

6.  Muffler  ports  should  be  screened  or  contain  a  series  of  small  outlets 
to  break  up  carbon  particles. 

7.  Surface  temperature  of  mufflers  should  not  be  greater  than  500°  F. 
under  full  load. 

None  of  the  present  models  of  power  saws  meet  all  of  these 
features.  Certain  engineering  problems  may  prohibit  the  incor- 
poration of  all  suggestions  on  some  saws.  In  the  final  analysis, 
certain  combinations  of  the  foregoing  features  on  the  machines 
usually  determine  the  degree  of  hazard. 

Carbon  sparks  are  reported  as  the  cause  of  16  percent  of  the 
reported  fires  listed  in  the  tabulation.  Sixteen  of  the  27  fires 
reported  from  this  cause  involved  mufflers  without  adequate  in- 
terior baffling.  Three  models  of  saws  tested  discharged  carbon 
sparks  which  remained  alive  after  hitting  the  ground.  In  each 
instance  the  saw  had  a  muffler  without  baffle  plate  or  screen.  Car- 
bon sparks  are  sometimes  blamed  for  fires  which  actually  start 
from  a  hot  exhaust  stream. 

The  feasibility  of  spark  arresters  was  considered.  However, 
weight  and  space  are  limiting  factors  in  a  practical  spark  arrester 
for  power  saws.  The  outside  surface  of  the  arrester  overheats 
thereby  creating  a  hazard  comparable  to  that  of  a  hot  muffler. 
Carbon  spark  discharge  is  negligible  from  an  adequately  baffled 
muffler  if  the  engine  is  clean  and  the  correct  gas  and  oil  mixture 
is  used.  It  appears  to  be  more  practical  to  use  a  muffler  with 
adequate  baffling  and  keep  the  engine  clean  than  to  employ  spark 
arresters  to  reduce  carbon  discharge. 

Fuel  leaks  and  loose  wiring  in  the  ignition  system  have  been 
responsible  for  some  fires.  Vibration  tends  to  loosen  fuel  line 
connections  and  spark  plug  wires.  Heavier  fuel  lines  and  addi- 
tional packing  material  at  the  connections  should  reduce  leakage. 
Fuel  tanks  should  be  vented  to  permit  control  of  fuel  leaks  when 
saws  are  operating  in  vertical  or  inverted  positions.  Rubber  hoods 
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over  spark  plugs  would  reduce  danger  of  sparks  from  shorts  at 
this  point. 

The  survey  and  tests  conducted  on  power-saw  operation  fire 
hazards  indicate  that  careless  operation  practices  and  certain 
features  of  the  saws  are  responsible  for  fires.  An  intensive  educa- 
tion program  by  public  agencies  and  responsible  industry  officials 
is  warranted,  and  modification  of  certain  hazards  on  the  saws 
should  be  undertaken. 

Keep  Oregon  Green  Pays  Off 

In  1941  Governor  Sprague  called  public  and  industrial  leaders  of  Oregon 
together  and  declared  that  if  the  heavy  mantle  of  smoke  which  hung  over 
much  of  western  Oregon  each  summer,  caused  by  destructive  forest  fires, 
was  to  be  stopped  a  public  education  program  to  Keep  Oregon  Green 
was  necessary.  This  necessity,  he  said,  stemmed  from  the  fact  that  more 
and  more  persons  were  using  our  great  outdoors  for  work  and  play,  and 
that  they  were  more  or  less  ignorant  of  the  cautions  that  should  be  observed 
in  the  use  of  fire.  As  a  result  of  this  meeting,  the  Keep  Oregon  Green  As- 
sociation was  formed  for  the  purpose  of  making  Oregon's  citizens  aware 
of  their  vital  stake  in  their  forests  and  range  lands  and  hence  of  their  re- 
sponsibility. 

Keep  Oregon  Green  is  supported  entirely  by  contributions  from  the  log- 
ging, lumbering,  pulp  and  paper  industries,  county  courts,  associations, 
business  firms,  civic  clubs,  banks,  railroads,  the  State  Board  of  Forestry, 
and  individuals  who  are  interested  in  helping  to  reduce  the  number  of 
man-caused  fires  in  Oregon.  Activities  are  carried  on  by  an  executive  secre- 
tary, a  board  of  trustees  of  whom  Governor  Douglas  McKay  is  president, 
and  voluntary  workers  who  make  up  the  36  county  committees. 

Headquarters  of  the  association  is  in  Salem,  on  State  Street,  in  one  of 
the  State  Forestry  Buildings,  which  is  contributed  by  the  Oregon  State 
Board  of  Forestry.  From  here  material  is  furnished  to  county  committees, 
district  wardens,  forest  rangers,  civic  organizations,  schools,  and  to  many 
others  who  can  make  good  use  of  it.  This  material  consists  of  forest  fire 
prevention  posters;  decals;  place  cards;  exhibit  material  for  use  at  fairs, 
parades,  and  in  window  displays;  cuts  for  newspaper  advertising;  spot  radio 
announcements;  calendars;  colored  slides  and  films;  ash  trays;  and  forest 
fire  prevention  plates  for  use  on  automobiles  and  trucks. 

The  generosity  of  Oregon's  122  daily  and  weekly  newspapers  and  46 
radio  stations  in  contributing  space  to  news  and  editorials  on  forest  fire 
prevention  and  thousands  of  radio  spot  fire  prevention  announcements  is 
doing  much  to  reduce  the  number  of  man-caused  fires.  During  the  season  of 
1951  there  were  1,168  forest  fires  from  the  following  causes:  smokers,  339; 
logging,  205;  slash  and  debris  burning,  164;  campers,  127;  incendiary,  55; 
railroads,  33;  miscellaneous,  245.  If  during  the  month  of  September  no 
major  fires  take  place  and  fall  rains  set  in,  Oregon  will  show  an  amazing 
reduction  of  man-caused  fires  this  year  despite  the  relatively  dry  summer 
throughout  the  State.  There  must  be  something  to  account  for  this.  The 
experts  say  it  is  public  education  with  much  credit  going  to  the  Keep 
Oregon  Green  campaign. 

One  of  the  most  effective  jobs  done  by  the  association  has  been  the  or- 
ganization of  the  youth  of  our  State  into  the  Oregon  Green  Guard.  More 
than  40,000  boys  and  girls,  ages  8  to  16,  are  members  and  have  taken  a 
pledge  to  do  their  utmost  to  help  Keep  Oregon  Green. 

The  thinking  of  the  people  of  Oregon  has  changed  since  1941  and  they 
have  acquired  a  consciousness  of  fire  danger  and  fire  costs.  Now  a  precau- 
tion has  become  something  of  a  crusade,  with  a  crusader  spirit  that  has 
spread   to    other  timber-growing  States. 

THINK  PROTECTION,  TALK  PROTECTION,  PRACTICE  PROTEC- 
TION, should  be  the  creed  of  every  citizen. — Albert  Wiesendanger,  Execu- 
tive Secretary,  Keep  Oregon  Green  Association,  Inc. 
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It  is  requested  that  all  contributions  be  submitted  in  duplicate,  typed 
double  space,  and  with  no  paragraphs  breaking  over  to  the  next  page. 

The  title  of  the  article  should  be  typed  in  capitals  at  the  top  of  the 
first  page,  and  immediately  underneath  it  should  appear  the  author's 
name,  position,  and  unit. 

Any  introductory  or  explanatory  information  should  not  be  included 
in  the  body  of  the  article,  but  should  be  stated  in  the  letter  of  transmittal. 

Illustrations,  whether  drawings  or  photographs,  should  have  clear  de- 
tail and  tell  a  story.  Only  glossy  prints  are  acceptable.  Legends  for  illus- 
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paragraph  in  which  the  illustration  is  first  mentioned,  the  legend  being 
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should  be  labeled  "figures"  and  numbered  consecutively.  All  diagrams 
should  be  drawn  with  the  type  page  proportions  in  mind,  and  lettered 
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line  prints  or  blueprints)  will  give  clear  reproduction.  I'leufc  therefore 
submit  well-drawn  tracings  instead  of  prints* 


help  people  M  mom  careful ! 


I  VOL   14  APRIL   1953  NO.  2 

mmmammmmmHmmmmmmmmmmsamm 

FIRE 

CONTROL 
NOTES 


A  PERIODICAL  DEVOTED 
TO  THE  TECHNIQUE  OF 
FOREST  FIRE  CONTROL 


FOREST  SERVICE    *    U.  S.  DEPARTMENT  OF  AGRICULTURE 


FORESTRY  cannot  restore 
the  American  heritage  of  natural 
resources  if  the  appalling  wastage  by 
fire  continues.  This  publication  will 
serve  as  a  channel  through  which 
creative  developments  in  manage- 
ment and  techniques  may  be  com- 
municated to  and  from  every  worker 
in  the  field  of  forest  fire  control. 


Volume  14 


Number  2 


FIRE  CONTROL  NOTES 


TECHNIQUE  OF  FOREST  FIRE  CONTROL 


The  value  of  this  publication  will  be  determined  by  what  Fed- 
eral, State,  and  other  public  agencies,  and  private  companies  and 
individuals  contribute  out  of  their  experience  and  research.  The 
types  of  articles  and  notes  that  will  be  published  will  deal  with  fire 
research  or  fire  control  management:  Theory,  relationships,  pre- 
vention, equipment,  detection,  communication,  transportation, 
cooperation,  planning,  organization,  training,  fire  fighting,  methods 
of  reporting,  and  statistical  systems.  Space  limitations  require  that 
articles  be  kept  as  brief  as  the  nature  of  the  subject  matter  will 
permit. 

FIRE  CONTROL  NOTES  is  issued  by  the  Forest  Service  of  the 
United  States  Department  of  Agriculture,  Washington,  D.  C.  The 
matter  contained  herein  is  published  by  the  direction  of  the  Secre- 
tary of  Agriculture  as  administrative  information  required  for  the 
proper  transaction  of  the  public  business.  The  printing  of  this 
publication  has  been  approved  by  the  Director  of  the  Bureau  of 
the  Budget  (November  7,  1951). 

Copies  may  be  obtained  from  the  Superintendent  of  Documents, 
Government  Printing  Office,  Washington  25,  D.  C,  20  cents  a 
copy,  or  by  subscription  at  the  rate  of  75  cents  per  year,  domestic, 
or  $1.00,  foreign.  Postage  stamps  will  not  be  accepted  in  payment. 


Periodical  Devoted  to  the 


Forest  Service,  Washington,  D.  C. 


UNITED  STATES  GOVERNMENT  PRINTING  OFFICE,  WASHINGTON:  1953 


CONTENTS 


Page 

Statistical   fire  occurrence  prediction   as   a  psychological   tool   in  fire 

prevention    1 

F.  F.  Cameron. 

Forest  fire  fighting  training  films    6 

Region  4's  flash  fuel  burning  index    7 

J.  Wayland  Mattsson. 
Snap-on  pulaski  sheath    9 

Reid  Jackson. 

The  role  of  burning  index  in  fire-danger  estimation    10 

John  S.  Crosby 

Combination  wheel  chock  and  jack  block   11 

D.  C.  Biedebach. 

Mechanical  trail  transportation    12 

Lawrence  A.  Waggener,  Jr. 
Life-size  paper  Smokey  Bear    15 

J.  N.  Ewing. 

Time  clocks  on  lookout  radio  equipment   16 

John  W.  McKeehan. 
Fire-weather  division  activated  in  Shreveport    17 

Ed.  Kerr. 

Battery  boxes  for  TF  and  Motorola  repeaters    18 

Francis  W.  Woods. 

The  Aleut  pack  strap    20 

Reid  Jackson. 

A  safe,  cheap,  and  effective  forest  fire  grenade    22 

R.  L.  Fenner. 

Sirens  on  airplanes  summon  woods  workers  for  fire  fighting    25 

William  J.  Emerson. 
Crawler  tractor  pull-out  chains    28 

Stuart  B.  McCoy. 

Handling  fingerprint  records    29 

E.  H.  Ellison. 

A  portable  light  for  fire  fighting  tractors   30 

Division  of  Forestry,  State  of  Washington  Department  of  Conservation 
and  Development. 

Inexpensive  message  tubes  for  air  use    31 

Mervin  O.  Adams. 

A  "Dr.  Pepper"  fire  reporting  system   32 

Ed.  Kerr. 

All-purpose  dispatch  map    33 

George  I.  Ramstad. 

Meeting  the  hunter  problem  during  serious  fire  weather    34 

Jack  I.  Groom. 

XZIT — its  effect  on  the  railroad  fire  problem    36 

Ralph  C.  Bangsberg. 
Smokey  the  Bear  works  for  the  Cleveland  National  Forest   38 

Roy  H.  Blood. 

"Little  Lulu" — mechanical  fire  line  raker    39 

Joseph  Jaeger,  Jr. 

Sign  posting  with  a  staple  machine   41 

Harry  D.  Grace. 

Fire  cache  warehousing  during  a  heavy  fire  load    42 

W.  F.  Clarke  and  A.  B.  Everts. 


STATISTICAL  FIRE  OCCURRENCE  PREDICTION  AS 
A  PSYCHOLOGICAL  TOOL  IN  FIRE  PREVENTION 


F.  F.  Cameron 

Statistician,  California  Division  of  Forestry 

In  1948,  using  official  census  figures  and  semiofficial  intercensus 
year  figures  for  the  State  of  California  as  the  independent  vari- 
able, and  the  numbers  of  forest  and  watershed  fires  on  lands 
protected  by  the  California  Division  of  Forestry  for  the  same 
years  (1933  to  1947,  inclusive)  as  the  dependent  variable,  a 
linear  correlation  equation  was  computed  and  a  high  coefficient  of 
positive  correlation  discovered. 

Correlation,  in  the  statistical  sense,  is  a  mathematically  express- 
ible relationship  between  two  or  more  numerically  definable 
facts,  preferably  but  not  necessarily  within  the  same  period  in 
time,  which  seem  to  move  in  like  or  opposite  directions  in  an 
organized,  and  therefore,  a  predictable  manner.  The  correlation 
is  said  to  be  positive  if  the  components  of  the  series  move  in  like 
directions,  and  negative  if  in  opposite  directions.  The  coefficient 
of  correlation  is  an  index  moving  within  the  arbitrary  limits  of 
plus  and  minus  one,  which  marks  the  mathematical  degree  of  the 
relationship.  Plus  one  indicates  perfect  positive  relationship; 
minus  one,  perfect  negative  relationship;  and  zero,  the  absence 
of  any  relationship. 

The  discovery  of  a  high  coefficient  of  positive  correlation  be- 
tween the  number  of  forest  fires  and  population  suggests  that 
people  cause  fires.  With  correlation  expressed  as  a  mathematical 
equation,  it  may  be  used  to  calibrate  precise  relationships  between 
persons  and  fires,  ■  and,  what  is  more  important,  to  determine, 
within  predefined  limits,  future  relationships  between  the  com- 
ponents of  the  correlation  so  that,  given  a  population  estimate  in 
the  not-too-distant  future,  the  number  of  forest  fires  might  be 
computed. 

The  statistical  term  for  the  application  of  an  equation  outside 
the  observed  limits  of  the  data,  i.  e.,  into  the  future,  is  extrapola- 
tion. Extrapolation  is  a  risky  business,  and  a  number  of  statisti- 
cians will  have  nothing  to  do  with  it,  preferring  to  devote  their 
efforts  to  descriptive  statistics.  Some  statisticians  argue,  however, 
that  a  record  of  the  past  is  of  mighty  little  value. if  it  cannot  be 
used  to  determine  futurities,  and  they  will  fortify  their  argument 
by  pointing  out  that  even  if  a  few  of  the  conservative  statistical 
principles  are  violated  by  extrapolation,  a  great  many  sound 
psychological  values  accrue  in  the  process ;  and  weighing  the  loss 
of  one  value  against  the  gain  of  others,  they  will  take  what  they 
term  the  "calculated  risk." 
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Another  statistical  technique  that  conservative  statisticians 
avoid  is  the  one  known  as  interpolation.  Webster  defines  interpola- 
tion, in  the  mathematical  sense,  as  "the  calculation  of  intermediate 
values  of  a  function  from  observed  values  according  to  some 
assumed  law  of  change  in  value."  The  inherent  weakness  of  in- 
terpolation as  indicated  by  the  definition  is,  of  course,  in  the  word 
"assumed."  That  which  one  statistician  will  gladly  assume  in  the 
interests  of  getting  along  with  his  problem,  the  other  statistician 
will  solemnly  denounce  as  unwarranted,  unsound,  and  unwise. 

Notwithstanding  these  warnings  a  table  of  1949  forest  fire 
probabilities  was  prepared  for  areas  under  the  protection  of  the 
California  Division  of  Forestry,  embracing:  (1)  an  extrapolation 
derived  from  the  equation  expressing  the  average  relationship  be- 
tween population  and  numbers  of  fires  for  the  prior  15  years  as 
the  summation  expected;  and  (2)  interpolations  on  the  basis  of 
6  major  administrative  units,  called  districts,  for  each  of  the  12 
months  of  the  year. 

Since  it  was  unnecessary  as  well  as  reckless  to  inform  the  field 
of  the  course  that  applied  statistics  was  taking  in  the  Fire  Control 
Office,  the  predictions  were  not  released  prior  to  the  fire  season. 
However,  as  soon  as  the  official  figures  were  compiled,  the  esti- 
mates were  compared  with  them  and  a  remarkable  degree  of  con- 
formity noted. 

The  over-all  prediction,  for  instance,  anticipated  2,453  forest 
fires  during  the  year.  Actually,  there  were  2,608  such  fires  during 
the  year,  or  155  more  than  anticipated.  However,  the  over-all 
figure,  or  the  extrapolation,  was  not  the  important  figure  from  a 
psychological  viewpoint.  From  this  point  of  view,  it  was  the  in- 
terpolations, or  the  month  by  month,  district  by  district  figures 
that  were  valuable.  Since  there  were  72  such  figures,  1  for  each  of 
the  12  months  for  each  of  the  6  districts,  it  is  impracticable  to 
report  the  record  in  detail.  However,  on  the. average,  each  pre- 
dicted fire-incidence  figure  missed  its  actual  occurrence  counter- 
part by  12.0  fires. 

This  isn't  too  bad  from  the  practical  standpoint.  In  view  of 
the  further  fact  that,  on  the  average,  each  of  the  six  administra- 
tive units  for  which  predictions  were  prepared  is  broken  into  five 
smaller  administrative  units,  i.  e.,  ranger  units,  it  would  be  pos- 
sible to  argue  that  the  average  "miss"  might  likewise  be  broken 
down  to  2.4  fires  per  ranger  unit.  From  a  technical  point  of  view 
this  argument  is  invalid  besides  being  incapable  of  proof;  but  it 
is  cited  as  an  interesting  coincidence  of  that  which  in  point  of  fact 
subsequently  happened. 

The  following  year  a  like  set  of  prediction  figures  was  prepared 
and  held  in  the  Fire  Control  Office  for  checking  against  the  Ten 
Day  Fire  Record  when  it  became  available.  Again  the  over-all 
fire-incidence  figure  was  not  too  greatly  out  of  line  with  expect- 
ancies, for  the  record  indicated  that  2,400  fires  broke  out  as  com- 
pared with  2,564  anticipated  by  the  chart.  The  difference,  164 
fires,  being  6.4  percent  of  the  predicted  figure  was  very  like  the 
6.3-percent  differential  of  the  previous  year,  although  in  the  op- 
posite direction. 
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Again  the  primary  interest  did  not  center  around  the  over-all 
differential  between  the  predicted  and  actual  fire-incidence  figure 
but  rather  around  the  72  component  differentials  that  marked  the 
practicability  of  the  interpolations,  Here  also,  however,  the  table 
held  up  rather  well — improved  in  accuracy  as  a  matter  of  fact — 
as  the  average  differential  was  determined  to  be  9.8  forest  fires 
per  district  per  month. 

It  was  decided  in  the  Fire  Control  Office  that  since  the  trial 
runs  had  proved  reasonably  successful,  the  fire-prediction  pro- 
gram was  ready  to  come  out  in  the  open.  It  was  further  decided 
that  greater  psychological  values  would  develop  in  a  program 
geared  to  the  smallest  self  sustaining  administrative  unit;  i.  e., 
the  ranger  unit,  and  the  request  was  made  that  the  prediction 
figures  for  1951  be  computed  on  this  basis. 

This  request  raised  the  number  of  interpolations  from  72  to 
360  (30  ranger  units  x  12  months),  but  did  not,  of  course,  affect 
the  over-all  extrapolation.  The  statistical  expectancy  in  preparing 
this  more  detailed  table  was  that  percentagewise  the  differentials 
would  be  greater  than  formerly,  but  that  numerically  they  would 
be  less.  It  wasn't  seriously  expected  that  the  average  numerical 
deviation  would  approach  the  postseasonal  deviation  of  2.4  deve- 
loped by  the  unsound  techniques  previously  described,  but  it  was 
hoped  that  it  wouldn't  be  too  far  afield. 

In  accordance  with  instructions,  the  table  of  360  predictions 
was  prepared  and  released  by  segments  to  the  interested  parties 
in  the  field.  At  the  time  of  release  a  letter  was  prepared  asking 
the  rangers  to  match  their  fire  records  month  by  month  against 
the  segment  of  the  table  covering  their  ranger  units,  and  at  the 
end  of  the  year  indicate  in  letters  to  the  Fire  Control  Office  their 
personal  and  organizational  reactions  to  the  program. 

Before  these  letters  could  be  received — indeed  before  they  could 
be  written,  i.  e.,  in  August  of  1951 — the  State  Board  of  Forestry, 
having  been  informed  of  the  program,  asked  for  a  report  on  its 
status  as  of  July  31st.  A  report  was  prepared  showing  that  the 
table  of  predictions  had  anticipated  1,168  fires  to  the  end  of  July 
and  that  there  had  actually  been  1,028.  It  showed  also  that  the 
average  deviation  of  the  210  interpolations  which  to  that  time 
had  been  put  to  the  test  was  2.2  fires,  and  that  36  percent  of  the 
predictions  or  76  of  the  210  were  "on  the  nose,"  that  184  had 
missed  by  5  or  fewer  fires,  and  that  only  1  had  missed  the  mark 
by  more  than  20  fires. 

By  the  end  of  the  year  the  extrapolated  expectancy  was  409 
fires  above  the  actual  record  or  15.9  percent.  This  was  largely 
due  to  a  drastic  change  in  the  definition  of  "forest  fire"  when  we 
revised  our  fire  report  form;  approximately  400  refuse  and  im- 
provement fires,  formerly  classified  as  forest  fires,  were  listed 
separately.  However,  as  before,  the  major  interest  centered  around 
the  360  interpolations,  the  month  to  month,  ranger  unit  by  ranger 
unit  predictions.  A  tabulation  of  deviations,  signs  ignored,  ap- 
pears below.  The  reader  may  note  that  304  or  84.4  percent  of  the 
predictions  were  within  5  fires  of  the  actual  number  subsequently 
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to  be  suppressed  by  Division  of  Forestry  crews ;  that  99  percent 

came  within  20  of  the  expected  number;  or  that  30  percent  of 
the  predictions  were  "on  the  nose." 

Numerical  deviation  between  expected  and  actual  number  of  Zones  1-2  forest  fires,  1951  

'Numerical  Number  of       Numerical  Number  of      Numerical  Number  of 

deZ?iZ  delations         deviation  deviations       deviation  deviation. 

0  110  9  8  20  2 

1  74  10  5  24  2 

2  56  11  1  27  1 

3  26  12  1  49  1 

4  23  15  i  70 

5  15  16  1 


7  14  18  1  T°tal  360 

8  2  19  2  Average  3.1 

It  may  likewise  be  noted  that  there  were  2  cases  in  which  the 
prediction  missed  the  actual  number  of  fires  by  a  wider  numerical 
margin  than  seems  desirable,  i.  e.,  49  and  70;  and  that  these  two 
cases  raised  the  potential  average  from  2.8  to  the  3.1  that  is 
shown.  These,  to  be  sure,  appear  to  be  serious  miscalculations, 
the  more  serious  since  both  of  the  predictions  erred  on  the  side 
of  conservatism.  In  short,  twice  during  the  year  a  ranger's 
monthly  work  load  was  heavier  by  49  or  70  fires  than  he  had 
been  led  to  anticipate,  which  is  just  the  sort  of  apparent  miscalcu- 
lation to  undermine  confidence  in  statistical  prognosis  as  a  prac- 
tical psychological  tool. 

The  explanation  is  rather  a  simple  one.  The  two  underestimates 
fell  in  the  same  month — August — in  almost  contiguous  ranger 
units  that  suffered  an  unprecedented  number  of  lightning  fires  dur- 
ing a  protracted  storm.  It  is  coincidence,  of  course,  but  in  the 
ranger  unit  in  which  the  predicted  number  of  fires  was  49  less 
than  the  actual  number  for  that  month,  there  were  45  forest  fires 
started  by  lightning,  whereas  in  the  ranger  unit  where  the  under- 
estimate was  70  fires,  the  actual  number  of  fires  started  by  light- 
ning strikes  was  also  70. 

This  experience,  however,  drew  attention  to  the  fact  that  no 
system  of  statistical  prediction  can  anticipate  where  or  when  or 
how  many  times  lightning  may  strike  and  start  forest  fires. 
Recognizing  this,  the  State  Forester  recommended  that  future 
estimates  include  only  man-caused  fires.  For  this  reason,  we  are 
now  in  the  happy  position  to  be  able  to  state  that  to  the  end  of 
September  1952  not  one  of  the  270  predictions  has  missed  the 
actual  number  of  fires  by  more  than  18,  and  that  the  average  miss 
for  the  first  9  months  of  the  year  stands  at  2.5  fires. 

Aside  from  technical  arguments  as  to  the  soundness  of  extrapo- 
lation and  interpolation  as  statistical  tools,  the  writer  maintains 
that  the  psychological  value  of  providing  a  "par"  for  fire  pre- 
vention personnel  to  shoot  at  is  terrific.  For  in  business,  as  in 
sports,  the  American  male  asks  only  for  a  target  to  shoot  at.  a  par 
against  which  to  compare  his  efforts,  a  challenge  to  be  met.  A 
prediction  of  the  number  of  fires  that  an  old-time  ranger  may  ex- 
pect to  have  in  his  administrative  area,  prepared  by  a  white-collar 
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worker  in  the  main  office  who  has  never  even  seen  a  forest  lire,  is 
more  than  a  challenge;  it's  like  waving  a  red  flag  in  front  of  a 
bull.  Any  ranger  worth  his  salt  is  going  to  make  a  liar  out  of  that 
statistician  if  he  has  to  stomp  out  every  fire  in  his  ranger  unit 
personally.  And  this  same  statistician  submits  that  even  if  the 
red  flag  is  shaky  statistics,  it  is  pretty  fair  country  style  psych- 
ology, harnessed  and  working  like  a  draft  mule  for  the  conserva- 
tion of  our  natural  resource. 

To  support  this  contention,  it  might  be  pertinent  to  quote  at 
random  from  the  flood  of  letters  received  in  the  Fire  Control 
Office  in  response  to  the  request  for  comments  and  criticism  of 
the  1951  fire-prediction  program.  Among  these  are  the  following : 

The  forecast  was  considered  excellent  with  respect  to  forest  fires.  Con- 
siderable interest  was  aroused  and  a  comparison  noted  month  by  month. 

As  an  aid  to  fire  prevention  work  I  would  suggest  a  forecast  be  made  of 
number  of  fires  by  causes. 

It  is  felt  that  any  index  which  can  be  perfected  and  which  will  assist  our 
unit  in  fire  prevention  and  fire  control  strategy  is  definitely  a  tremendous 
asset  to  our  over-all  problem.  We  expressly  desire  to  have  an  expectancy  chart 
prepared  for  1952. 

We  feel  it  would  be  of  some  value  to  have  this  prediction  continued  as  it 
was  found  to  be  quite  accurate. 

As  to  the  value  of  these  prognostications,  I  feel  compelled  to  state  that 
while  they  were  interesting  I  see  no  real  practical  value  to  them. 

According  to  the  prediction  we  were  to  have  48  forest  fires;  actually  we 
had  63.  .  .  .  In  view  of  these  inaccuracies  it  does  not  seem  worthwhile  to  make 
these  predictions. 

This  prediction  was  very  helpful  to  us  and  would  provide  us  with  a  rule 
of  thumb  for  guidance  in  planning. 

Unless  we  have  a  more  accurate  "guesstimate"  than  in  past  seasons  the  in- 
formation is  not  usable. 

We  believe  the  prediction  chart  is  useful  and  of  value,  especially  for  an 
over-all  State  fire  expectancy.  However  the  prediction  may  vary  in  various 
localities  due  to  variations  of  conditions  such  as  winter  rainfall,  weather 
during  the  summer  period,  etc.,  which  should  be  evaluated  by  the  persons 
responsible  in  each  area  and  allowances  made  for  these  conditions. 

And  then  there  was  the  comment  and  editorial  appearing  be- 
low which  seemed  to  this  writer  to  catch  and  utilize  the  spirit  of 
the  whole  matter. 

The  prediction  given  us  for  our  county  was  used  to  very  good  advantage 
in  fire  prevention  work.  While  the  prediction  and  the  actual  fires  did  not 
match  up  very  well,  it  accomplished  the  purpose.  When  we  first  received  the 
1951  predictions  we  gave  them  to  the  newspapers.  The  Sentinel  gave  us  a 
good  writeup  on  them  and  offered  the  people  of  the  county  a  challenge  to  cut 
down  the  fires  from  the  predicted  total.  Two  or  three  times  during  the  sum- 
mer this  same  paper  ran  articles  of  comparison  on  the  actual  fires  and  the 
predictions.  At  the  end  of  the  year  when  we  gave  them  the  totals  we  received 
a  very  nice  writeup  as  well  as  an  editorial  on  the  entire  subject  compliment- 
ing the  public  and  Forestry  for  a  job  well  done. 

The  Sentinel  editorial  follows : 

Congratulations  folks,  you  did  it! 

You  made  a  liar  of  the  statistician,  and  if  we  know  the  fellow  he's  right 
happy  about  it. 

The  fellow  sat  there  last  year  at  his  office  in  the  State  Division  of  Forestry, 
looked  over  the  records  from  this  County  and  predicted  63  forest  fires  for 
1951. 

Today  he  can  look  at  some  more  figures  and  find  out  that  he  reckoned 
without  the  fire  prevention  work  of  our  rural  firemen  and  the  residents  of  the 
rural  areas.  Net  results  were  33  forest  fires;  and  while  this  is  still  33  too 
many,  it  sure  knocks  the  predictions  into  a  cocked  hat. 
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How  come?  Well  the  Ranger  for  the  Division  of  Forestry  says  that  resi- 
dents and  visitors  in  the  rural  areas  have  become  more  conscious  of  fire  pre- 
vention. They  gave  a  little  more  thought  to  their  cigarette  butts,  they  paid 
more  attention  to  camp  fires  and  warning  signs,  they  were  better  organized 
to  combat  anything  that  might  turn  into  a  fire,  and  they  did  enough  house- 
cleaning  and  firebreak  building  to  reduce  the  danger.  .  .  . 

And  that  is  one  of  the  practical  and  enduring  results  of  a  foray 
into  the  field  of  applied  statistics.  It  may  have  been  launched  on 
shaky  statistical  grounds,  but  the  psychological  weapon  was  a 
two-edged  sword ! 

Forest  Fire  Fighting  Training  Films 
[All  film  16  mm.  color  unless  otherwise  specified.  Information  on  purchase  or 
loan  can  be  obtained  from  U.  S.  Forest  Service,  Washington  25,  D.  C] 

Name  of  film  (minutes)  Subject  matter 

CARGOING  &  LOADING   20  Packaging  and  loading  techniques  for 

(Released  1950.)  airplane  dropping  of  fire  supplies 

and  equipment. 

CARGO  DROPPING   20  How  cargo  is  dropped  by  parachute 

(Released  1950.)  from  Ford  Trimotor  and  DC-3  air- 

planes to  forest  fire  crews. 

CARGO  RETRIEVING   21   How  to  retrieve  fire  supplies,  cargo 

(Released  1950.)  and  parachutes  from  trees. 

SMOKEJUMPERS    60  Indoctrination,  ground  training,  and 

(Released  1947.)  jump    training    of   parachute  fire 

fighters. 

THE  SAWYERS   26   Safety  training  film  on  correct  and 

(Released  1949.)  safe  use  and  care  of  the  crosscut 

saw. 

THE  AXE  MAN   21   Safety  training  film  on  correct  and 

(Released  1949.)  safe  use  and  care  of  the  double- 

bitted  ax. 

TRACTORS  AND  FIRES.   20  Use  of  tractors  on  fire  suppression, 

(Released  1950.)  emphasizing   how    they   speed  up 

work  and  save  manpower.  Utah  and 
Idaho. 

FOREST  SMOKECHASER   25  Follows  a  smokechaser  from  the  time 

(Released  1948.)  of  sighting  a  timber  smoke  until  he 

suppresses  it.  Fundamentals  of  sup- 
pression tactics,  scouting,  hot-spot- 
ting, line  building,  and  mop-up.  Lo- 
cale of  film,  ponderosa  pine  belt  in 
Idaho. 

SHOVELS,  PULASKIS  AND       24    Designed   to    instruct   fire  wardens, 
MEN.  rangers,  and  others  who  are  re- 

( Released  1948.)  sponsible   for   small   fire-crew  or- 

ganization in  the  ''how"  of  training 
for  fighting  small  forest  and  brush 
fires  with  hand  tools.  Utah  and 
Idaho. 

FIGHTING  LARGE  FIRES  IN     26   Shows  how  a  fire  boss  on  a  large,  fast- 
BRUSH  &  GRASS.  moving  range  fire  gathers  informa- 

( Released  1947.)  tion,  analyzes  it,  plans  his  action, 

and  executes  the  plan.  Utah  and 
Idaho. 

GRASS  AND  BRUSH  FIRE  26    Shows  how  volunteer  crews  are'or- 

FIGHTING.  ganized  and  the  tools  and  tactics 

.(Released  1945.)  used  in  fighting  grass  and  brush 

a   ^An^Ax^x  fires.  Utah  and  Idaho. 

A  £^MnP-HGN.  FIRE 35   A  film. on  big  fire  organization— plan- 
( Black  oc  White;  released  1951,)  ning  the  attack,  setting  up  camps, 

(Continued  on  p.  19.)  utilizing    overhead,    and  handling 

crews.  California. 


REGION  4's  FLASH  FUEL  BURNING  INDEX 


J.  Wayland  Mattsson 
Forester,  Region  h,  U.  S.  Forest  Service 

With  the  large  increase  of  flash  fuels  in  the  West  after  the 
thirties,  particularly  of  cheatgrass  brome,  there  developed  a  need 
for  a  simple,  inexpensive  device  that  would  help  evaluate  fire 
danger  in  such  fuels.  A  fairly  reliable  meter  was  desired  for  lay- 
men, which  would  integrate  temperature,  humidity,  and  wind,  into 
a  burning  index.  These  three  factors  could  be  obtained  from  local 
weather  bureau  stations  without  the  need  for  establishing  addi- 
tional Forest  Service  fire-weather  stations.  Any  such  meter  would 
serve  as  a  guide  only,  since  its  success  would  depend  largely  on 
personal  judgment. 

During  the  spring  of  1946,  A.  A.  Brown,  who  was  working  on 
special  fire  control  projects,  was  assigned  to  Region  4  to  go  over 
our  fire-clanger  measurement  systems  and  devise  a  flash  fuel 
burning  index.  Again  it  was  emphasized  that  there  was  need  for 
a  "grass"  meter  that  could  be  readily  used  by  the  southern  forests 
and  possibly  by  all  forests  where  an  understory  of  flash  fuels  was 
the  main  problem. 

Since  obviously  it  would  be  desirable  to  use  only  one  meter  and 
its  ratings  throughout  the  region,  Brown  first  tried  to  adapt  the 
Region  1  burning  index  meter,  which  this  region  was  already 
using  in  measuring  fuel  factors  in  the  Idaho  pine  belt.  The  R-l 
meter  failed  to  reflect  fully  the  degree  of  fire  danger  in  grass  and 
brush  areas  and  had  a  further  draw-back  in  that  it  required  daily 
readings  of  fuel  moisture  by  the  use  of  fuel-moisture  sticks. 
Brown  found  that  there  was  very  little  data  available  on  which 
to  base  danger  ratings  for  cheatgrass  and  similar  fuels  but  that 
there  was  a  definite  relation  between  humidity,  temperature,  con- 
ditions of  annual  vegetation,  and  wind  when  the  larger  brush  and 
grass  fires  started.  He  devised  a  scheme  taking  into  account  only 
these  four  factors.  Experience  with  cheatgrass  and  other  flash 
fuels  in  open  country  shows  that  high  temperatures  play  a  very 
important  part  in  producing  blow-up  conditions  and  that  the  effect 
of  wind  is  more  decisive  than  in  timber  types.  For  this  reason, 
wind  and  temperature  were  given  increased  emphasis  in  the 
rating. 

The  steps  in  obtaining  a  "grass"  danger  rating  are  broken  into 
two  parts.  The  first  step  uses  only  humidity  and  temperature  to 
measure  weather  factors  that  affect  the  dryness  of  fuel  (table  1). 
The  maximum  rating  for  these  two  factors  is  50.  This  part  of  the 
rating  is  separate  from  the  remainder  in  order  to  enable  a  good- 
size-up  of  the  potential  fire  danger  independent  of  wind.  Wind 
is  the  most  variable  of  all  factors  and  can  change  drastically  in 
a  short  time.  The  best  basis  then  for  presuppression  arrangements 
is  that  of  the  potentialities  represented  by  the  condition  of  fuels 
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and  their  moisture  content.  A  strong  wind  can  add  an  additional 
50  points  if  conditions  are  otherwise  dangerous. 

Table  2  shows  the  additional  points  for  the  wind  velocity  pre- 
vailing at  any  given  time.  As  humidity  and  fuel  moisture  increase, 
wind  effect  decreases.  An  illustration  of  a  reading  from  the  tables 
1  and  2  follows : 

A  humidity  of  18  with  a  temperature  of  80  will  give  a  fuel  rating  of  39 
from  table  1.  Referring  to  table  2,  a  5-mile  wind  will  add  18  to  make  a  BI 
(burning  index)  of  57 ;  a  10-mile  wind  gives  71;  a  20-mile  wind  will  build  it 
up  to  87,  a  blow-up  condition. 

Table  1. — Rating  for  humidity  and  temperature  only,  for  dry 
grass  in  grass,  brush,  and  ponderosa  pine  types 


Temperature  (°  F.) 


Relative 
humidity 

Over 
98 

91-97 

84-90 

77-83 

70-76 

63-69 

56-62 

Under 
56 

0-10 

50 

48 

46 

43 

41 

39 

37 

35 

11-15 

48 

46 

44 

41 

39 

37 

35 

33 

16-20 

46 

43 

41 

39 

37 

35 

33 

31 

21-25 

43 

41 

39 

36 

34 

32 

30 

28 

26-30 

40 

38 

36 

33 

31 

29 

27 

25 

31-35 

37 

35 

33 

30 

28 

26 

24 

22 

36-40 

33 

31 

29 

26 

24 

22 

20 

18 

41-50 

29 

27 

25 

22 

20 

18 

16 

14 

51-60 

23 

21 

19 

16 

14 

12 

10 

8 

61  up.... 

15 

13 

11 

8 

6 

4 

2 

0 

Table  2. — Wind  rating  values  to  add  to  table  1,  for  dry  grass  in 
grass,  brush,  and.  ponderosa  pine  types 


Rating  value  for  a  relative  humidity  of 


Wind 
(m.p.h.) 

0-201 

21-25 

23-30 

31-35 

36-40 

41-50 

51-60 

61  up 

0-  2.5- 

8 

7 

6 

5 

5 

3 

2 

1 

3-  4 

12 

11 

10 

8 

7 

5 

2 

1 

5-  6 

18 

16 

14 

13 

11 

7 

4 

2 

7-  8 

25 

23 

20 

17 

13 

10 

i5 

3 

9-10 

32 

29 

26 

22 

19 

13 

6 

3 

11-1? 

38 

34 

30 

27 

23 

15 

8 

4 

13-14 

42 

38 

34 

29 

25 

17 

8 

4 

15-17 

46 

41 

37 

32 

28 

18 

9 

5 

18-20 

48 

43 

38 

34 

29 

19 

10 

5 

21-24 

49 

44 

39 

34 

29 

20 

10 

5 

25  plus.— 

50 

45 

40 

35 

30 

20 

10 

5 

100  percent  allowance  for  wind  effects  for  humidities  under  20. 


To  the  burning  index,  obtained  above,  a  judgment  factor  based 
on  volume,  density,  and  flammability  of  grass  and  other  fuels 
must  be  applied  for  any  particular  area.  The  following  series  of 
reminder  situations  are  used  as  part  of  the  instructions  for  ap- 
plying the  ratings  from  the  meter.  They  represent  the  judgment 
factor. 

1.  Cheatgrass  completely  cured. 

a.  Dense  and  continuous  enough  to  carry  fire  alone. 
(Full  grass  BI  rating  applies.) 

b.  Heavy  but  too  broken  by  less  flammable  fuels  to  support  continuous 

spread.  (Very  flashy,  reduced  grass  BI.) 
c.  Too  sparse  to  carry  fire  alone.  (Reduce  grass  BI  to  condition  of  associ- 
ated fuels.) 
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2.  Cheatgrass  curing. 

a.  Cured  and  flammable  only  on  exposed  slopes. 

(Grass  BI  applies  to  restricted  areas.) 

b.  Not  cured  enough  to  carry  fire  alone.  (Reduce  grass  BI  to  condition  of 
associated  fuels.) 

3.  Cheatgrass  green. 

(Rate  only  on  basis  of  other  fuels.) 

A  daily  record  of  the  grass  burning  index  is  valuable  in  keeping 
the  personnel  of  our  regional  office  currently  informed  of  general 
fire-weather  conditions  throughout  the  region.  Eleven  weather 
stations  broadly  representative  of  the  region  were  selected  out 
of  many  that  report  daily  to  the  Hill  Air  Force  Base,  Ogden, 
Utah.  This  base  weather  station  notifies  the  regional  clerk  daily 
by  telephone  of  humidity,  temperature,  and  wind  readings  for 
these  selected  stations.  The  information  is  recorded  and  the  data 
converted  to  a  general  grass  BI  reading.  A  glance  at  the  record 
shows  personnel  the  danger  areas,  since  all  BI's  over  75  are  re- 
corded in  red. 

After  using  this  grass  BI  for  5  years,  we  have  found  it  a  good 
general  indicator  of  serious  emergency  conditions,  a  sound  fire 
control  planning  device,  and  a  reasonably  accurate  measure  of 
flash  fuel  danger.  The  State  Foresters  of  Utah  and  Nevada  are 
also  using  this  meter  and  they  find  that  it  keeps  their  people  aware 
of  danger  trends  and  helps  them  evaluate  the  local  fire-weather 
conditions.  In  Utah,  county  sheriffs,  who  are  charged  with  the  fire 
protection  of  S&P  lands,  use  it  as  a  guide  in  issuing  burning  per- 
mits. The  Utah  State  Forester  has  provided  all  wardens  with  a 
pocket-size  card  based  upon  the  meter  for  their  use  during  the 
fire  season. 

Snap-On  Pulaski  Sheath 

We  in  this  area,  and  I  am  sure  others,  have  had  trouble  keeping  pulaskis 
properly  sheathed.  Tom  Coski  of  the  Payette  National  Forest  has  developed 
a  simple  and  inexpensive  sheath,  made  of  old  fire  hose,  which  we  feel  is  the 
answer  to  the  problem. 

The  complete  pulaski  sheath  can  be 
constructed  from  a  17-inch  length  of 
21/2-inch  unlined  fire  hose,  plus  6V2 
inches  of  3±-inch  bungee  tape  and  two 
snap  buttons.  Actually  there  are  two 
individual  sheaths,  one  for  the  ax  and 
another  for  the  hoe.  Both  sheaths  are 
made  in  the  same  manner  except  for 
dimensions. 

A  length  of  hose  is  split  along  one 
side  and  cut  to  the  proper  pattern. 
The  middle  flap  is  folded  down.  The 
larger  end  flap  with  the  male  part  of 
the  snap  fastener  attached  is  then 
folded  over  and  sewed  to  the  middle 
flap.  The  sheath  is  then  placed  on  the  pulaski  and  the  other  end  flap  with  the 
bungee  and  female  part  of  the  fastener  attached  is  snapped  on.  The  bungee 
assures  a  proper  fit  and  makes  the  sheath  self-adjusting. 

When  not  on  a  pulaski  the  two  sheaths  can  be  snapped  together  and 
placed  in  a  shirt  or  pants  pocket,  where  they  are  out  of  the  way  and  not  as 
likely  to  be  lost  as  the  heavier  and  more  expensive  commercial  sheaths. 

These  sheaths  are  being  manufactured  at  the  Smokejumper  Parachute 
Loft,  Payette  National  Forest,  McCall.  Idaho,  and  are  available  for  purchase 
through  Procurement  and  Supply,  U.  S.  Forest  Service.  Region  4,  Ogden, 
Utah. — Reid  Jackson,  Forester,  Payette  National  Forest. 


THE  ROLE  OF  BURNING  INDEX  IN  FIRE-DANGER 
ESTIMATION 


John  S.  Crosby 
Forester,  Central  States  Forest  Experiment  Station 

The  factors  that  are  used  to  make  up  a  burning  index  meter 
rating  and  the  locations  at  which  these  factors  are  measured 
determine  to  a  large  extent  how  the  rating  should  be  used.  Meter 
ratings  used  in  the  eastern  part  of  the  United  States  are  based  on 
fuel  moisture,  wind  velocity,  and  condition  of  vegetation.  These 
factors,  which  affect  the  burning  of  fuels,  are  integrated  to  pro- 
vide a  single  index  number  or  rating,  a  burning  index.  The  loca- 
tion of  stations  and  exposure  of  instruments  used  in  connection 
with  any  one  meter  are  standardized  to  make  ratings  comparable 
between  stations.  Burning  index  alone  is  not  a  complete  measure 
of  fire  danger.  However,  if  adequately  supported,  burning  index  is 
a  good  tool  for  use  in  estimating  total  fire  danger. 

Fire  danger  is  more  than  burning  index.  Fire  danger  may  vary 
from  place  to  place  and  from  season  to  season  even  at  the  same 
burning  index  rating  because  of  (1)  differences  in  the  general 
level  of  fire  occurrence;  (2)  differences  in  fuel,  cover,  soils,  eleva- 
tion, topography,  and  aspect  that  cause  variation  in  the  behavior 
of  fires  and  difficulty  in  controlling  fires;  and  (3)  differences  in 
the  damage  that  may  be  done  to  the  resources  protected.  Daily 
presuppression  organization  and  planning  at  the  district  level 
must  be  related  to  the  total  fire  danger  to  be  most  efficient.  Al- 
though burning  index  is  a  good  starting  point,  it  must  be  sup- 
plemented by  local  consideration  of  these  other  factors  in  order  to 
properly  rate  the  fire  danger. 

Many  of  these  modifying  factors  can  be  quantitatively  corre- 
lated with  burning  index.  This  permits  more  reliable  estimates  of 
current  fire  danger  and  thereby  makes  the  burning  index  meter  a 
more  valuable  tool.  For  example,  an  analysis  of  Lake  States  data 
showed  that  there  is  a  consistent  relation  between  fire  occurrence 
and  burning  index  as  rated  by  the  Lake  States  Burning  Index 
Meter.  A  preliminary  analysis  of  Missouri  data  indicates  that 
there  is  also  a  correlation  of  fire  occurrence  with  the  ratings  of 
the  Central  States  Meter.  An  increase  in  burning  index  is  accom- 
panied by  a  corresponding  increase  in  the  rate  of  fire  occurrence. 
It  can  be  assumed,  then,  that  an  area  having  generally  high  fire 
occurrence  will  have  more  fires  at  any  level  of  burning  index  than 
an  area  where  fire  occurrence  is  generally  low.  This  means  that  at 
any  level  of  burning  index  the  fire  danger  is  greater  on.  a  district 
that  has  high  fire  occurrence  than  on  a  district  that  has  generally 
low  fire  occurrence.  Presuppression  activities  may  have  to  be 
organized  at  a  lower  burning  index  on  the  high  occurrence  district 
than  on  the  low  occurrence  district. 
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The  influence  of  fuel  and  cover  on  fire  behavior  will  affect  the 
danger  and  must  also  be  estimated.  Fire  behavior  becomes  more 
dynamic  as  burning  index  increases,  but  different  fuels,  or  similar 
fuels  modified  by  different  forest  cover,  will  exhibit  different 
characteristic  fire  behavior  with  the  same  burning  index  rating. 
The  difference  in  fire  behavior  may  be  explained  in  two  ways. 
One,  the  burning  index  is  taken  at  a  standard  location  which 
gives  a  rating  that  may  be  higher  or  lower  than  the  rating  ob- 
tained under  different  conditions  of  cover  and  position ;  and,  two, 
there  is  a  real  difference  in  fire  behavior  resulting  from  the  burn- 
ing of  different  kinds,  sizes,  shapes,  and  positions  of  fuels  or  ag- 
gregations of  fuels.  To  illustrate,  a  study  in  the  Lake  States 
showed  that  at  a  given  burning  index  and  given  wind  velocity,  rate 
of  spread  of  fire  was  greater  in  open  country  and  open  stands  than 
in  dense  forests,  and  that  light  loose  fuels  permitted  higher  rates 
of  spread  of  fire  than  did  heavy  fuels.  Fire  danger  may,  therefore, 
differ  significantly  between  districts  or  parts  of  the  same  district, 
because  of  different  prevailing  cover  and  fuels. 

Difficulty  of  controlling  fires  and  probable  damage  are  also 
factors  of  fire  danger.  In  any  locality  the  difficulty  of  suppressing 
a  fire  increases  with  burning  index.  In  the  Northeast,1  fire  damage 
has  been  related  to  burning  index.  The  burning  index  points  the 
way  but  does  not  specifically  rate  the  amount  of  damage  or  the 
difficulty  of  control.  The  quantitative  relations  must  be  worked 
out  locally  in  order  to  use  them  in  the  equation  of  fire  danger. 

Burning  index  by  itself  is  an  isolated  statistic.  When  it  is  given 
meaning  in  terms  of  fire  occurrence,  fire  behavior,  difficulty  of 
controlling  fires,  and  possible  damage,  it  is  a  sound  basis  for 
estimating  fire  danger  and  provides  more  precise  information  on 
which  to  plan  and  organize  fire  control  activities. 


1  FOREST  FIRE  DAMAGE  APPRAISAL  PROCEDURES  AND  TABLES  FOR  THE  NORTH- 
EAST.   A.  W.  LlNDENMUTH,  JR.,  J.  J.  KEETCH,  AND  RALPH  M.  NELSON.  Sta. 

Paper  11.  Southeast  Forest  Exp.  Sta.,  Asheville,  N.  C.  1951. 


Combination  Wheel  Chock  and  Jack  Block 

Have  you  ever  attempted  to  use  a  truck  jack  whose  lifting  height  was  in- 
sufficient and  there  was  nothing  at  hand  to  shim  under  it?  A  wheel  chock, 
recommended  as  safety  equipment  on  all  tank  trucks,  can  serve  a  dual  purpose 
and  compensate  for  this  deficiency. 

Rear  axles  of  many  vehicles  are  of  such  a  height  that  the  provided  jack 
will  not  raise  the  wheel  sufficiently  to  allow  for  a  tire  change.  The  chock  not 
only  eliminates  this  problem  but  offers  greater  stability  wher  elevating  a 
vehicle  on  loose  earth  or  gravel,  and  better  leverage  for  operating  the 
handle.  The  chock  is  of  simple  design.  It  is  a  6-  by  8-inch  block  of  wood,  12 
inches  long,  and  sawed  at  a  45°  angle.  Metal  stripping  around  the  edges 
precludes  splintering,  and  an  attached  pull  rope  makes  for  ease  of  handling. — 
D.  C.  Biedebach,  Fire  Crew  Foreman,  Angeles  National  Forest. 


MECHANICAL  TRAIL  TRANSPORTATION 


Lawrence  A.  Waggener,  Jr. 

Equipment  Inspector,  Division  of  Engineering ,  Region  6,  U.  S. 

Forest  Service 

With  the  completion  of  several  "mechanized"  trails,  that  is, 
trails  specifically  designed  for  use  by  mechanical  trail  equipment, 
mechanical  trail  transportation  is  being  used  to  advantage  in 
several  locations  in  Region  6.  However,  builders  of  these  trails 
have  unintentionally  been  responsible  for  the  defeat,  in  part,  of 
the  program  they  were  endeavoring  to  exploit.  Limited  attention 
was  given  to  advance  location.  In  many  cases  no  emphasis  was 
placed  on  this  very  important  part  of  trail  planning  and  construc- 
tion. 

What  are  the  results  ?  The  most  common  are  steep  grades  often 
occurring  in  unfavorable  soil  conditions,  unnecessary  adverse 
grades,  switch-^backs  that  are  costly  to  construct,  and  poor  drain- 
age. 

Much  has  been  said  about  tractors  and  other  machinery  used 
in  the  construction  of  these  trails.  In  the  past,  efforts  have  been 
directed  toward  design  and  construction  of  this  equipment  while 
transportation  units  such  as  the  trail  "mule"  and  the  scooter  have 
not  received  sufficient  attention. 

The  primary  purpose  of  a  "mechanized"  trail  is  to  provide  fast, 
efficient  transportation  of  men  and  equipment  to  remote  areas  for 
the  suppression  of  fires.  We  are  learning  rapidly  that  this  trans- 
portation can  be  used  effectively  and  economically  in  many  other 
activities,  such  as  engineering  and  timber  management. 

It  was  known  that  some  transportation  vehicle  was  needed,  and 
experiments  were  made  with  several  special  trail  trucks  of  vary- 
ing design.  While  these  carried  desirable  loads,  handled  well,  and 
furnished  good  traction,  their  lack  of  maneuverability  on  switch- 
backs, etc.,  made  them  unsuitable.  This  brought  about  the  trail 
"mule."  Its  design  enables  it  to  negotiate  extremely  short  radius 
turns  with  little  difficulty  (fig.  1). 

The  trail  "mule"  is  somewhat  intricate  in  design  but  simple  to 
operate.  It  does  have  limitations.  It  requires  reasonable  footing — 
a  relatively  compact  and  smooth  tread  of  dirt  or  gravel — and 
moderate  gradients.  These  should  be  held  to  sustained  grades 
averaging  10  percent  with  occasional  short  pitches  of  15  percent. 
The  latter  should  be  allowed  only  where  advance  location  deter- 
mines such  practice  necessary.  Under  these  conditions  the  "mule" 
will  average  satisfactorily  8  to  10  m.  p.  h.  with  a  near-capacity 
load. 
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FIGURE  1. — The  trail  "mule"  can  climb  grades  of  up  to  10  percent,  short 
pitches  up  to  15  percent,  at  speeds  of  8  to  10  miles  per  hour.  Four  or  five 
men  can  ride  in  the  trailer. 


The  scooter  (fig.  2)  requires  similar  trail  conditions.  It  provides 
speedy  transportation  for  one  rider  and  miscellaneous  gear.  For 
both  vehicles  highway  travel  between  headquarters  and  trail  ends 
is  practical  where  distances  are  reasonable. 

Originally,  an  attempt  was  made  to  smooth  the  tread  of  a  trail 
by  back-blading  with  a  tractor-trailbuilcler.  The  results  were  not 
satisfactory.  Drags  and  a  drawbar  type  grader  were  employed 
next.  With  the  advent  of  the  trail  patrol  grader  (fig.  3)  in  1949 
the  problem  of  properly  conditioning  the  trail  for  vehicle  travel 
was  accomplished  more  satisfactorily.  It  enables  the  operator  to 
install  ditches  and  dips,  turnpike  fill  sections,  and  provide  a 
smooth  tread.  This  use  has  improved  greatly  the  performance  of 
the  trail  "mule."  Higher  speed,  smoother  ride,  less  operator  fati- 
gue, and  reduced  mechanical  breakdown  are  the  results.  In  ad- 
dition, proper  use  of  the  grader  has  conditioned  trails  to  with- 
stand the  elements  of  weather,  erosion,  etc.,  reducing  maintenance 
problems  and  costs  significantly. 

Some  Forest  Service  officials  have  argued  that  value  received 
from  a  "mechanized"  trail  system  will  not  offset  its  higher  con- 
struction cost.  Like  a  truck  trail,  it  must  be  engineered  if  it  is  to 
be  adequate.  However,  field  personnel  that  use  these  trails  have 
learned  that  lookouts  can  be  serviced  faster  and  at  less  cost  than 
by  using  pack  stock.  Foot  travel  over  them  requires  less  effort, 
and  if  fire  crews  must  travel  afoot,  they  are  less  tired  and  more 
ready  to  go  to  work  upon  arrival. 
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Figure  2. — The  trail  scooter  provides  rapid  one-man  transportation  when 
trails  are  constructed  on  reasonable  gradients. 


Figure  3. — The  secret  to  mechanized  trail  maintenance  is  the  trail  patrol 

grader. 
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Administrators  have  learned  that  these  trails  have  other  uses. 
While  their  primary  purpose  is  in  fire  suppression,  one  supervisor 
forecasts  that  the  trails  will  more  than  pay  for  themselves  while 
timber  cruising,  road  location,  and  sale  activities  are  underway. 
Use  of  the  trail  and  equipment  for  transporting  crews  will  eli- 
minate costly  camps  and  much  slow  foot  travel  which  would  mean, 
in  this  heavily  timbered  and  rugged  terrain,  saving  a  considerable 
sum.  He  further  prophesies  that  a  future  road  to  replace  the  trail 
will  frequently  follow  the  trail  location,  thereby  reducing  clearing 
and  burning  costs  appreciably. 

"Mechanized"  trails  as  an  avenue  of  rapid  access  to  remote 
areas  are  a  reality.  Their  potential  has  yet  to  be  appreciated.  Be- 
cause of  higher  costs  of  construction,  however,  they  should  be 
built  only  where  speed  and  long-term  economy  offer  a  decided  ad- 
vantage to  the  Government.  Administrators  should  be  encouraged 
to  consider  these  trails  rather  than  shy  away  from  them  when 
determining  means  of  access  to  back  country  areas.  This  is 
especially  true  where  travel  is  essential  but  major  improvements 
or  roads  will  be  slow  in  development. 


Life-Size  Paper  Smokey  Bear 

A  cheap,  effective  Smokey  Bear  was  made  by  forest  personnel  on  the 
Mendocino  and  used  during  the  past  season  on  floats  in  parades  and  at 
County  Fairs.    Smokey  is  especially  effective  in  drawing  the  attention  of 

children.  The  Smokey  Bear  pictured 
here  is  about  5  feet  6  inches  high,  has 
a  56-inch  waist,  and  weighs  about  45 
pounds.  He  cost  about  $12  and  the 
material  used  was  as  follows : 

Base  f  ramework. — 2  1-  by  4-inch  up- 
rights passing  through  body  from  feet 
to  shoulders;  they  pass  through  2  %- 
inch  plywood  boards  at  waist  and 
chest,  cut  to  shape  body. 

Feet. — 2  by  4's,  14  inches  long. 
Shoulders. — A  1  by  4-inch. 
Arms. — 2  by  4's. 

Head. — %-inch  plywood  outline 
nailed  to  shoulder  frame. 

Hat  brim. — ^-inch  plywood;  crown 
shaped  from  plywood  and  wire. 

Covering  for  framework. — %  -inch 
mesh  chicken  wire,  crimped  and 
shaped. 

Covering  from  waist  up. — News- 
papers soaked  in  paste  made  from  V2 
cup  paperhanger's  glue  and  3  gallons 
of  water. 

Eyes. — Glass. 

Finishing. — Spanish    brown  water 
paint  with  some  black  enamel  brushed 
on  lightly  to  give  impression  of  hair. 
Nose,  black  enamel  and  white  paint. 
Hands. — Cotton  gloves. 
Overalls. — 56-inch  stock. 
J.  N.  Ewing,  Forest  Engineer,  Men- 
docino National  Forest. 


TIME  CLOCKS  ON  LOOKOUT  RADIO  EQUIPMENT 


John  W.  McKeehan 

Communications  Technician,  Stanislaus  National  Forest 

Until  1946  a  telephone  system  installed  in  the  early  1930's  was 
the  main  source  of  communication  between  the  lookouts  and  the 
fire  dispatcher  of  the  Stanislaus  National  Forest.  Since  then  a 
radio  network  has  been  developed  which  provides  communication 
with  mobile  units  in  the  field  as  well  as  with  the  fixed  ranger 
stations  and  fire  dispatcher.  Of  eleven  manned  lookouts  nine  are 
provided  with  dry  battery-operated  radio  equipment;  the  other 
two  use  telephone.  It  has  been  forest  policy  to  have  the  lookout 
operator  keep  the  radio  on  during  his  normal  working  time  of 
8  to  10  hours  each  day.  Should  he  detect  a  fire  at  night  he  can  al- 
ways turn  on  the  radio  and  report  it,  but  should  the  dispatcher 
receive  a  report  of  a  fire  it  has  been  impossible  for  him  to  reach 
the  lookout  by  radio. 

The  radio  network  has  become  the  primary  source  of  communi- 
cation and  yet  it  has  been  necessary  to  maintain  the  telephone 
system  in  order  to  reach  the  lookouts  when  their  receivers  are  not 
operating.  It  was  felt  that  the  additional  expense  of  operating 
the  radio  24  hours  a  day  was  not  justified  in  the  occasional  need 
for  calling  a  lookout. 

The  age  of  the  telephone  system  has  necessitated  higher  costs  of 
maintenance,  and  much  of  the  line  is  due  for  reconstruction.  Be- 
cause of  the  primary  use  of  the  radio  network,  large  expendi- 
tures for  telephone  maintenance  and  reconstruction  are  more  dif- 
ficult to  justify. 

It  was  felt  that  if  some  means  could  be  devised  to  communicate 
with  the  lookout  at  night  without  the  heavy  battery  drain  caused 
by  having  the  receiver  on  all  night,  it  would  be  possible  to  eli- 
minate some  of  the  telephone  line.  It  was  decided  to  incorporate 
in  the  lookout  radio  system  a  time  clock  which  provided  for 
automatically  turning  on  the  radio  receiver  each  hour  for  5  min- 
utes, then  turning  it  off.  In  this  way  anyone  desiring  to  communi- 
cate with  the  lookout  at  night  could  do  so  during  the  5  minutes 
when  his  receiver  was  energized.  Once  called  the  lookout  could 
switch  over  to  continuous  operation  for  any  period. 

After  considerable  search  a  time  clock  was  located  which  could 
be  modified  to  accomplish  the  desired  operation.  The  clock  will 
run  for  30  days  on  one  winding,  is  accurate  to  5  minutes  per 
month,  and  while  designed  to  control  an  electrical  circuit  once  a 
day,  could  be  modified  for  hourly  operation. 

Using  this  method  it  may  be  necessary  to  wait  as  long  as  55 
minutes  to  reach  the  lookout  but  this  must  be  weighed  against  the 
additional  battery  expense  of  24-hour  operation.  With  the  time 
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clock  the  increase  in  battery  consumption  is  approximately  18 
percent  more  than  that  of  the  normal  8-hour  day  as  compared  with 
some  200  percent  if  the  receiver  is  left  on  continuously. 

It  was  determined  that  substantial  savings  could  be  effected 
if  five  of  the  eleven  lookouts  were  equipped  with  the  clocks.  The 
others  had  telephone  lines  which  could  be  easily  maintained  or 
were  not  equipped  with  radio.  Two  of  the  five  lookouts  had 
separate  sleeping  quarters  on  the  ground  and  required  the  in- 
stallation of  remote  controls  from  the  radio  equipment  in  the 
towers.  The  other  three  had  the  sleeping  quarters  in  the  towers. 

Five  clocks  were  modified  and  each  equipped  with  a  switch  to 
select  either  periodic  or  continuous  operation.  Adapting  cables 
and  wiring  were  designed  so  that  a  clock  could  be  inserted  in  the 
radio  wiring  system  without  modifying  the  basic  equipment  (Type 
T  model  D).  A  pilot  light  installed  on  the  clock  gave  the  lookout 
a  visual  indication  of  when  the  clock  operated  the  system.  This  is 
so  the  operator  can  have  his  radio  turned  on  and  still  report  to 
the  dispatcher  the  time  of  the  hour  that  the  clock  would  operate. 

These  clocks  were  installed  during  May  and  June  1952  and  have 
been  in  use  all  season.  The  dispatcher  makes  a  weekly  check  of 
the  "clock  time"  from  each  lookout  and  this  record  serves  the  dual 
purpose  of  furnishing  him  with  the  exact  time  he  should  call  a 
particular  lookout  at  night  and  giving  the  radio  technician  a  re- 
cord of  clock  performance.  The  fire  control  assistants  of  each 
district  were  made  responsible  for  winding  and  setting  the  clocks. 
This  year  all  clocks  were  set  to  operate  on  the  hour,  but  next  year 
a  plan  of  setting  clocks  by  areas  or  districts  is  to  be  tried.  The 
thought  is  that  then  only  one  area  or  district  can  be  called  with- 
out awakening  all  lookouts. 

The  operation  for  the  first  year  has  been  very  successful  and 
each  time  a  lookout  was  wanted  he  was  reached  without  difficulty. 
Next  year  it  is  planned  to  install  additional  clocks  in  lookouts  and 
to  extend  their  use  to  mobile  units  at  guard  stations  by  placing  an 
extension  speaker  in  the  sleeping  quarters  and  having  the  clock 
turn  on  the  mobile  receiver. 


Fire-Weather  Division  Activated  in  Shreveport 

A  full-time  Fire- Weather  Division  was  activated  by  the  Shreveport  office 
of  the  U.  S.  Weather  Bureau  on  March  1,  according  to  State  Forester  James 
E.  Mixon  of  Louisiana.  The  division  will  interpret  hourly  weather  informa- 
tion into  fire-weather  forecasts  for  the  benefit  of  forestry  agencies  in  Louisi- 
ana, Texas,  Oklahoma,  Arkansas,  and  Mississippi. 

Mixon  said  that  this  service  has  been  furnished  Texas  since  1948  and  has 
proved  valuable  to  State  foresters  in  planning  fire  operations.  Daily  fire- 
weather  forecasts  by  the  Shreveport  office  were  initiated  in  Louisiana  during 
the  October  emergency  and  have  been  continued.  Personnel  who  have  had 
experience  in  this  type  of  reporting  will  be  transferred  to  Shreveport  from 
stations  in  the  North  and  West. 

The  State  Forester  praised  the  action  taken  by  the  bureau  as  "anovher 
example  of  cooperation  between  government  agencies''  to  solve  a  difficult 
problem.  He  said  that  the  information,  which  is  phoned  twice  daily  to  the 
commission  office  in  Baton  Rouge,  is  transmitted  by  radio  to  every  tower  in 
the  State. — Ed.  Kerr,  Press  Representative,  Louisiana  Forestry  Commission. 


BATTERY  BOXES  FOR  TF  AND  MOTOROLA  REPEATERS 


Francis  W.  Woods 

Communications  Officer,  Region  U,  U.  S.  Forest  Service 

Two  years  ago  it  became  apparent  that  something  should  be 
done  to  simplify  the  battery  replacement  problem  on  dry  battery- 
operated  repeaters.  Equipment  was  being  damaged  when  batteries 
were  replaced,  and  too  much  of  the  radio  technician's  time  was 
taken  each  spring  to  make  the  reinstallations. 

It  was  decided  to  build  a  heavy  duty  battery  box  and  to  use 
No.  6  cells  for  both  A  and  B  supply  on  the  receivers.  The  new  box 
was  to  have  a  spring  arrangement  in  the  lid  wired  so  that  the 
lookout  or  anyone  could  simply  open  the  box  and  place  the  proper 
number  of  No.  6  cells.  Then  when  the  lid  was  closed  the  batteries 
would  be  properly  wired  and  would  not  have  to  be  oriented. 

The  first  battery  box  designed  was  similar  to  the  old  SPF  kit 
box,  but  it  wasn't  satisfactory  because  the  lid  was  so  wide  that 
it  bowed  up  slightly,  causing  loose  connections.  John  Barkdull, 
Boise  technician,  redesigned  the  battery  box,  using  3/4-inch  ply- 
wood for  all  but  the  top  spacer  which  is  %-inch  plywood  (fig.  1). 
A  spring  had  been  designed  earlier  for  two  outside  contacts,  and 
a  die  made  to  punch  the  spring.  Barkdull,  in  redesigning,  made 
two  inside  contacts  by  cutting  one  on  the  outside.  The  die,  which 
cost  approximately  $250,  is  the  property  of  the  Forest  Service  and 
is  available  for  use  anywhere  in  the  Service. 


Figure  1. — Interior  arrangement  of  battery  box. 
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One  box  completely  assembled  with  the  springs,  battery  cable, 
and  plugs  costs  about  $17,  and  one  man  can  assemble  and  wire 
two  boxes  a  day.  On  the  Boise  National  Forest  13  repeaters  were 
used  last  summer  without  failure  (fig.  2).  One  set  was  in  service 
from  July  1  to  November  3 — 4  months  of  continuous  24-hour 
stand-by  service.  Receiver  A  battery  on  this  unit  dropped  0.25 
volt  and  B  battery  6  volts.  Motorola  repeater  units  used  with  these 
boxes  lasted  comparable  periods. 


Figure  2. — TF  relay,  showing  battery  boxes  and  cable. 


Forest  Fire  Fighting  Training  Films — Continued 


Name  of  film 

HELICOPTERS  &  FOREST 
FIRES. 
(Released  1950.) 


Length 
( minutes) 

20 


10 


FOREST  FIRE  AND  WATER. 
(Released  1952.) 

ONLY  A  BUNCH  OF  TOOLS....  26 
(Released  1949.) 


FIRE  IN  THE  FOREST   26 

(Released  1951.) 

BUILDING  THE  FIRE  LINE  20-25 
(Released  1951.) 

WATER  ON  THE  FIRE   30 

(Released  1952.) 

FOREST  FIRE  FIGHTING  IN  39 
THE  SOUTH. 
(Released  1945.) 


Subject  matter 

Operation  and  use  of  helicopters  in 
fighting    forest    fires;  emphasizes 
proper  techniques   and  safety  for 
personnel  flown  to  inaccessible  areas. 
California. 
Shows   application  of  water  on  fire 
and  desirable  methods  of  water  ap- 
plication. California. 
Deals  with  recruiting  and  training  of 
volunteer  crews  in  fighting  forest 
fires  in  the  Northeast.  Illustrates 
the  complete  organization  for  fire 
fighting  agencies  in  these  States. 
Shows  conditions  that  cause  small  fires 
to  become  large,  disastrous  ones.  Lo- 
cale Northeastern  States. 
Depicts  a  warden  organization  handl- 
ing a  fire  suppression  job  from  be- 
ginning   to    end    in  Northeastern 
States. 

Filmed  in  Connecticut.  Deals  with  ef- 
ficient use  of  water  and  water  equip- 
ment in  fire  suppression. 

Demonstration  of  types  and  proper 
use  of  hand  tools  used  in  fighting 
fires  in  the  South. 


THE  ALEUT  PACK  STRAP 


Reid  Jackson 

Forester,  Payette  National  Forest 

The  problem  of  packing  and  carrying  smokejumper  gear  after 
a  practice  or  fire  jump  has  been  lessened  by  the  use  of  the  Aleut 
pack  strap.  The  strap  is  of  simple  construction,  very  light  weight, 
and  it  can  be  adapted  to  almost  any  type  of  man  load  (fig.  1) .  The 
design  for  the  pack  strap  was  introduced  to  the  Region  4  smoke- 
jumpers  by  civilian  instructors  of  the  U.  S.  Air  Force  Survival 
School,  McCall,  Idaho.  Fifty  of  these  straps  were  manufactured 
and  tested  by  Region  4  smoke  jumpers  with  the  following  findings : 

1.  The  strap  is  best  adapted  to  large,  loosely  packed  loads.  This 
type  of  load  when  covered  with  a  thin  manta  tends  to  form  itself 
to  a  man's  back  and  makes  an  ideal  pack  (fig.  2) . 

2.  Hard,  tightly  packed  loads  tend  to  shift  and  are  uncomfort- 
able against  the  back. 

3.  The  shoulder  bind,  age-old  curse  of  the  man  pack,  is  eli- 
minated to  a  large  extent.  The  weight  of  the  load  is  distributed 
across  the  chest  instead  of  the  shoulders  and  enables  a  man  to 
carry  a  heavier  load  with  more  comfort. 

4.  A  safety  factor  is  also  involved.  When  packing  in  steep 
country  there  is  less  danger  of  rolling  with  a  pack  when  this  type 
of  strap  is  used.  The  parachute  cord  holding  the  load  in  place 
can  be  attached  to  the  grommets  with  a  slip  knot,  and  the  whole 
load  can  be  instantly  dumped  if  an  emergency  arises. 

5.  When  not  in  use  the  pack  strap  can  be  rolled  up  into  a  com- 
pact unit  about  the  size  of  a  Softball. 

The  pack  strap  is  attached  to  the  pack  in  the  following  manner : 
The  packer  first  places  the  parachute  cord  around  the  pack  with 
the  chest  strap  on  top  and  facing  the  side  of  the  pack  that  is  to  rest 
against  his  back.  He  then  sits  down  with  his  back  against  the 
pack  and  places  the  chest  strap  over  his  head  and  down  to  his 
chest.  The  shoulder  straps  are  now  in  the  proper  position.  The 
cord  running  around  and  under  the  pack  is  brought  up  and  tied 
through  the  grommets  on  either  side  of  the  chest  strap.  He  then 
stands  and  adjusts  the  pack  elevation  by  taking  up  or  feeding  out 
cord  through  the  grommets.  The  cord  is  then  tied  to  the  chest 
strap. 

These  pack  straps,  constructed  of  C-8  webbing,  are  manufac- 
tured at  the  Smokejumper  Parachute  Loft,  Payette  National 
Forest,  McCall,  Idaho,  and  can  be  purchased  through  Procurement 
and  Supply,  U.  S.  Forest  Service,  Region  4,  Ogden,  Utah. 
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A  SAFE,  CHEAP,  AND  EFFECTIVE  FOREST 
FIRE  GRENADE 


R.  L.  Fenner 

Range  Conservationist,  California  Forest  and  Range  Experiment 

Station  1 

A  general  purpose  forest  fire  grenade  has  been  developed  that 
is  safe  to  use,  and  it  can  be  produced  at  low  cost.  Though  not 
suitable  for  use  in  vegetation  where  there  is  no  ground  fuel,  the 
grenade  provides  a  fast,  sure  way  to  ignite  grass,  pine  needles, 
and  hardwood-leaf  fuels  from  a  distance  of  200  feet.  With  this 
grenade,  ignition  patterns  can  be  used  to  build  up  the  volume  of 
fire  or  to  regulate  drafts  inside  the  fire  line. 

Drawbacks  to  the  use  of  grenades  in  numbers  sufficient  to  ac- 
complish their  purposes  have  been  the  high  cost  of  the  grenades 
and  the  dangers  involved  in  handling  and  igniting  them.  This 
grenade  has  had  sufficient  trial  to  point  out  how  it  meets  the  fire 
fighters'  and  users'  requirements  of  safety,  effectiveness,  and  low 
cost. 

The  grenade  consists  of  four  essential  parts :  incendiary  charge, 
fuse-primer,  skin,  and  striking  tip  (fig.  1).  Although  the  design 
is  simple,  considerable  care  and  experience  are  needed  to  assemble 
sure-fire  grenades. 

Incendiary  charge. — The  charge  consists  of  a  1-inch  section  of 
standard  fusee  with  a  9/32-inch  hole  bored  through  the  center 
of  the  section.  The  hole  must  be  this  large  to  prevent  smothering 
of  the  reaction  when  the  primer  ignites  the  incendiary  charge. 

Fuse-primer. — The  fuse  and  primer  are  made  from  a  single 
piece  of  spitter  cord  10  inches  long.  A  3-inch  segment  of  the  cord 
is  folded  back  on  itself  and  then  refolded  to  form  al^  inch  primer 
consisting  of  four  thicknesses  of  cord.  This  leaves  a  fuse  inches 
long.  Use  of  this  simple  primer  is  the  most  important  factor  in 
constructing  a  cheap,  safe  grenade.  The  primer  is  inserted  into 
the  hole  in  the  charge,  and  is  held  in  place  by  crimping  the  ends 
on  each  side  of  the  charge.  Care  must  be  used  in  this  operation  so 
that  the  air  space  through  the  grenade  is  not  blocked. 

Skin. — The  skin  of  the  grenade  consists  of  a  7/8-inch  cardboard 
tube  1/16-inch  thick  and  an  over-all  covering  material.  The  pur- 
pose of  the  skin  is  twofold  :  (1)  A  directional  shape  is  given  to  the 
flame  (fig.  2)  by  the  slow-burning  cardboard  tube;  and  (2)  after 
the  grenade  is  assembled,  the  crumbly  portion  exposed  by  cutting 
and  drilling  the  fusee  is  held  in  place  by  the  over-all  covering 
material.  Masking  tape  is  a  satisfactory  cover,  but  for  quantity 
production  the  assembled  grenade  is  dipped  into  highly  flammable 
plastic. 


1  Maintained  by  the  Forest  Service,  U.  S.  Department  of  Agriculture,  in 
cooperation  with  the  University  of  California  at  Berkeley,  Calif. 
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Striking  tip. — Paper  safety  matches  are  fastened  to  the  fuse 
tip  so  that  it  can  be  ignited  by  pulling  between  two  surfaces 
covered  with  the  striking  compound  used  on  safety  match  box 
covers. 


Figure  1. — Construction  details  of  Fenner  fire  grenade. 


Figure  2. — Flame  of  Fenner  fire  grenade:  (1)  during  first  15  seconds  after 
ignition;  (2)  during  next  20  seconds. 
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Experience  with  the  grenade  has  given  the  following  informa- 
tion on  how  well  it  meets  the  requirements  of  safety,  low  cost,  and 
effectiveness. 

Safety. — The  grenade  does  not  contain  explosive  or  poisonous 
compounds.  The  charge  is  stable  and  contains  no  flammable 
liquid,  and  the  primer  does  not  contain  an  explosive  cap. 

The  grenades  are  not  easily  ignited  by  accident  and  can  be 
handled  and  stored  with  relative  safety.  Greater  caution  is  needed, 
however,  than  is  ordinarily  required  for  handling  and  storing 
fusees  because  of  the  matches  and  exposed  black  powder  on  the 
tip  of  the  fuse.  The  grenades  should  always  be  stored  in  containers 
that  keep  out  sparks  or  flames.  The  grenades  should  never  be 
carried  in  pockets  or  in  containers  that  cannot  be  readily  jetti- 
soned in  case  of  accidental  ignition.  The  incendiary  charge  can 
be  extinguished  with  water. 

Elementary  precautions  should  be  taken  in  lighting  the  fuse. 
It  should  be  ignited  only  at  the  tip  and  with  the  tip  pointing  away 
from  the  body  and  from  other  grenades.  Also,  it  should  be  ignited 
only  after  selecting  the  spot  into  which  the  grenade  is  to  be 
thrown.  Once  ignited,  the  fuse  burns  8  seconds. 

Cost. — The  grenade  is  relatively  inexpensive.  Since  only  com- 
mon materials  and  no  cap  igniting  primer  are  needed,  raw  ma- 
terials for  a  grenade  cost  about  5  cents.  An  experienced  worker 
using  hand  tools  can  fabricate  about  20  grenades  an  hour. 

Effectiveness. — Large  numbers  of  grenades  can  be  carried  be- 
cause of  their  small  size  and  light  weight — about  35  fit  in  a 
1-pound  coffee  can.  They  can  be  thrown  by  hand  up  to  100  feet. 
With  an  ordinary  sling  shot,  they  can  be  projected  up  to  200 
feet.  Accuracy  depends  on  practice. 

With  proper  striking  tips,  grenades  can  be  ignited  and  thrown 
at  the  rate  of  20  per  minute.  Without  a  tip  they  can  be  ignited 
with  a  match,  cigarette,  punk,  or  fusee. 

The  8-second  fuse  allows  time  for  throwing  or  projecting  from 
a  sling  shot  and  allows  the  grenade  to  reach  the  ground  before  the 
incendiary  charge  ignites. 

Once  the  fuse  is  lit  a  properly  constructed  grenade  will  always 
fire.  Misfires  have  always  been  traced  back  to  improper  construc- 
tion. In  one  test,  a  group  of  grenades  fired  consistently  after 
being  submerged  in  water  for  3  minutes. 

The  flame  is  two-pointed  for  about  15  seconds  and  then  forms  a 
four-pointed  star  for  20  seconds  as  it  reaches  maximum  intensity 
(fig.  2).  Because  of  this  shape  some  fire  is  always  directed  along 
the  ground  surface  regardless  of  how  the  grenade  falls.  The 
flame  covers  an  area  about  6  inches  in  diameter  and  reaches  a 
height  of  1  foot  with  no  wind.  The  flames  are  intense  enough  to 
ignite  fuels  1  inch  in  diameter  next  to  the  grenade,  and  will 
ignite  fine  fuels  up  to  6  inches  away. 

The  grenade  is  being  produced  and  used  only  in  experimental 
quantities  at  present.  Additional  information  covering  the  device 
will  be  available  through  the  California  Forest  and  Range  Experi- 
ment Station. 


SIRENS  ON  AIRPLANES  SUMMON  WOODS 
WORKERS  FOR  FIRE  FIGHTING 


William  J.  Emerson 

Superintendent,  Ely  Service  Center,  Superior  National  Forest 

Woods  workers  are  the  handiest  and  best  source  of  labor  for  fire 
fighting  on  the  Superior  National  Forest  in  Minnesota.  These  men 
are  present  in  sizeable  numbers  on  logging  operations,  but  during 
the  day  when  they  are  needed  for  fire,  they  are  scattered  far  and 
wide  through  large  areas  of  woods,  engaged  in  cutting  and  skid- 
ding timber.  With  the  present  trend  toward  scattered  "shacker" 
groups  and  away  from  the  large  logging  camps,  many  of  these 
workers  also  eat  and  sleep  in  remote,  isolated  groups  of  portable 
shacks  close  to  their  work.  Thus  the  problem  of  getting  large  num- 
bers of  these  scattered  woods  workers  on  fires  during  the  early 
stages  is  a  difficult  and  critical  one.  In  the  past,  they  were  sum- 
moned by  means  of  messenger,  usually  on  foot,  after  the  request 
for  fire  fighters  had  been  sent  by  car  or  called  via  telephone  to  the 
logging  headquarters.  This  was  a  very  slow  process  and  sometimes 
the  resulting  lag  in  attack  on  the  fire  was  very  costly.  The  problem 
was  how  to  quickly  reach  any  needed  number  of  these  groups  of 
men  in  the  woods  to  summon  them  out  for  fire  fighting. 

Trials  were  made  with  certain  types  of  ground  signals,  such  as 
smoke  bombs,  and  explosive  bombs  launched  from  the  ground  to 
explode  in  the  air  with  a  loud  report,  Such  signals  proved  rather 
ineffective  and  sometimes  unsafe  to  use. 

With  the  large  numbers  of  power  saws  and  tractors  operating 
among  these  woods  workers,  it  seemed  that  we  needed  a  signal 
which  would  be  both  seen  and  heard  by  practically  the  entire  group 
of  scattered  timber  workers.  The  use  of  airplanes  looked  like  part 
of  the  answer.  But  how  to  signal  large  numbers  of  men  from  the 
air  with  a  positive  and  easily  understood  message,  without  tying 
up  the  airplane  for  an  excessive  time  in  the  act? 

First,  an  electric  megaphone  was  tried  from  an  airplane.  This 
was  quite  effective  from  a  light  plane  when  a  message  was  to  be 
delivered  to  someone  in  one  spot.  But  its  use  to  call  a  message  to 
scores  of  men  scattered  over  hundreds  of  acres  in  the  woods  was 
found  to  be  ineffective  and  usually  confusing.  Some  groups  of 
men  would  not  hear  the  megaphone  unless  it  was  directed  straight 
toward  them  at  a  relatively  close  distance.  Some  men  would  mis- 
understand and  place  their  own  interpretation  on  the  words  they 
heard,  or  thought  they  heard,  from  the  megaphone.  So  it  was 
decided  to  confine  use  of  the  electric  megaphone  to  calling  specific 
messages  to  individuals  or  to  small  local  spots  on  fires. 

Next  a  siren  was  tried  on  the  airplane  to  determine  its  effective- 
ness in  calling  out  the  large  groups.  It  was  found  that  a  light 
airplane  flying  a  few  times  back  and  forth  over  a  large  area,  blow- 
ing a  siren,  was  very  effective  in  summoning  the  scattered  work- 
ers,- after  their  foremen  had  told  them  that  the  airplane  siren  was 
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the  signal  to  immediately  leave  the  woods  and  report  to  their 
camp  for  specific  instructions.  There  seems  to  be  little  chance  for 
misunderstanding,  confusion,  and  delay,  after  the  logging  super- 
visors have  instructed  their  workers  to  respond  to  the  siren.  The 
airplane  can  then  drop  a  message  to  the  camp  or  headquarters 
where  the  men  will  report,  giving  the  location  of  the  fire  and  any 
other  necessary  instructions. 

All  timber  operators  having  sizable  numbers  of  loggers  in  the 
woods  during  the  fire  season  are  being  contacted  and  requested 
to  advise  their  men  of  the  meaning  of  the  airplane  siren  signal. 
Permission  will  be  secured  from  the  operator  before  his  men  are 
summoned  in  this  manner. 

In  order  to  have  the  airplane  sirens  always  available  and  ready 
to  use,  the  Superior  National  Forest  installed  sirens  permanently 
on  each  of  its  three  seaplanes.  Thus,  by  radio  through  the  central 
dispatcher,  the  planes  can  be  dispatched  from  their  existing  posi- 
tions to  fly  over  any  given  logging  area  to  sound  the  siren  and 
thus  start  mobilization  of  the  woods  workers  for  the  fire.  The 
dispatcher  and  pilots  have  in  their  possession  maps  showing  cur- 
rent principal  logging  areas  with  the  approximate  number  of  men 
working  in  each  one.  These  maps,  which  will  be  brought  up  to  date 
annually  by  the  district  rangers,  will  furnish  a  ready  reference 
when  a  plane  is  dispatched  to  fly  over  specific  areas  to  summon 
men  out  by  means  of  the  siren. 

There  is  a  big  advantage,  of  course,  in  being  able  to  install 
sirens  permanently  on  the  planes  so  there  will  be  no  delay  in- 
curred in  installing  the  siren  each  time  it  is  needed.  Forest 
protection  agencies  not  owning  airplanes  should  be  able  to  arrange 
for  installation  of  a  siren  on  their  charter  plane  where  contract 
or  agreement  exists  for  use  of  one  or  more  specific  airplanes  dur- 
ing the  fire  season.  Ordinarily,  before  installing  and  using  a  siren, 
or  any  other  accessory  or  addition,  on  an  airplane,  a  CAA  Form 
337,  Repair  and  Alteration  Form,  should  be  made  and  approved 
by  CAA. 

The  following  description  of  siren  installations  on  the  Superior 
National  Forest's  airplanes  will  serve  to  illustrate  types  of  sirens 
that  may  be  used  and  ways  of  powering  them : 

1.  Piper  Cub  two-place  seaplane.  Wind-driven  siren  mounted 
on  lift  strut,  left  side,  close  to  fusilage  (fig.  1,  left).  Siren  is 
activated  by  its  own  10-inch  propeller,  which  is  released  and 
stopped  by  a  control  connected  through  a  flexible  cable  with  the 
instrument  panel. 

2.  Stinson  Station  Wagon  four-place  seaplane.  Electric  auto- 
mobile-type 6-volt  siren  mounted  on  small  step,  left  side,  just 
ahead  of  lift  struts,  alongside  fusilage  (fig.  1,  right).  Power  is 
6  volts  taken  off  the  plane's  12-volt  battery  on  a  separate  circuit 
fused  close  to  the  battery.  Control  is  by  a  switch  on  the  instrument 
panel. 

3.  Noorduyn-Nor soman  nine-place  seaplane.  Electric  automo- 
bile-type 6-volt  siren,  same  type  as  used  on  fire  trucks,  mounted  on 
right  side  on  bracket  attached  to  top  of  rear  float  strut.  Power  is 
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6  volts  taken  off  the  plane's  24-volt  battery  on  separate  circuit 
fused  close  to  battery.  Control  is  by  switch  on  instrument  panel. 

The  Cub  and  Stinson  sirens  are  very  effective  and  quite  easily 
heard  on  the  ground  from  elevations  up  to  1,000  feet.  The  engine 
noise  of  the  larger  Norseman  plane  tends  to  drown  out  about 
30  to  50  percent  of  the  siren  signal,  and  since  the  Norseman  is 
not  flown  at  low  elevations  if  this  can  be  avoided,  the  siren  is  not 
as  effective  as  those  on  the  light  planes.  However,  it  is  sufficiently 
loud  to  be  heard  by  men  in  the  woods. 


Figure  1. — Left,  Wind-driven  siren  on  Piper  Cub  seaplane;  right,  electric 
siren  on  Stinson  seaplane. 


Besides  the  use  described  above,  airplane  sirens  can  serve  other 
purposes,  through  prearranged  instructions.  For  example,  men  in 
danger  of  being  trapped  on  a  fire  may  be  warned  to  get  out  by  a 
blast,  or  series  of  blasts,  of  an  aerial  siren.  Ground  messages  to 
the  airplane  can  be  acknowledged  by  means  of  the  siren.  Sirens 
can  be  helpful  in  contacting  lost  persons,  persons  to  whom  you  are 
dropping  emergency  messages,  field  parties  you  are  trying  to 
contact  or  locate  in  the  woods.  On  the  Superior,  we  have  found 
the  combination  of  siren  and  message-dropper  very  effective  in 
communicating  with  ground  parties  who  do  not  have  radio.  An- 
other use  of  aerial  sirens  which  has  paid  off  has  been  to  alert 
ground  parties  on  fires  and  other  projects  to  go  to  the  nearest 
field  radio  to  receive  a  specific  message.  Spot  fires  have  been  found 
quickly  by  ground  crews  searching  for  them  after  the  airplane 
siren  was  sounded  directly  over  the  spot  fire  to  point  out  its  loca- 
tion. 

Costs  of  sirens  will  vary  greatly  according  to  the  type  and  size 
used.  Electric  sirens  cost  from  $25  to  $50  and  may  be  purchased 
from  most  fire  equipment  suppliers.  However,  most  fire  control 
agencies  have  one  or  more  usable  truck  sirens  lying  around  or 
can  divert  one  from  one  of  their  trucks.  Wind-driven  sirens  are 
quite  hard  to  locate  these  days,  despite  the  fact  that  they  were 
required  equipment  on  seaplanes  not  too  many  years  ago  to  warn 
water  craft  the  seaplane  was  approaching  to  land.  We  finally  se- 
cured one  for  $6.  However,  indications  are  that  there  are  a  few 
on  the  used  equipment  market  which  can  be  found  by  advertising 
in  trade  publications. 


CRAWLER  TRACTOR  PULL-OUT  CHAINS 


Stuart  B.  McCoy 


Ranger,  Wisconsin  Conservation  Department 


GfZAS  HOOK 


Forest  fire  tractors  pulling  plows  must  go  where  the  fire  is 
burning.  Mud  holes,  small  creeks,  peat  bogs,  and  rock  and  stump 
straddling  all  present  situations  where  tractors  get  hung  up  for 

lack  of  firm  footing.  Being  stuck 
while  a  running  fire  is  spreading 
is  most  aggravating,  and  often 
seriously  time-consuming. 

Wisconsin  solved  this  problem 
by  the  use  of  home-made  pull- 
out  chains  that  are  now  stand- 
ard equipment  on  70  tractors. 
They  are  simple  to  build  and 
have  paid  for  themselves  many 
times  over. 

Essentially,  the  pull-out  chain 
is  nothing  more  nor  less  than  a 
5-foot  chain  with  the  round  hook 
retained  on  one  end.  The  grab 
hook  is  removed  and  replaced 
with  a  heavy-duty  forged  hook 
shaped  to  fit  the  edge  of  the 
track  plate.  In  order  to  catch  the 
other  side  of  the  track  plate,  a 
second  identical  forged  hook 
with  a  loose  ring  is  provided  to 
slide  on  the  5-foot  chain.  By 
sliding  on  the  chain  the  two 
hooks  will  fit  any  width  plate, 
and  when  pull  is  exerted  on  the 
end  of  the  chain,  they  tighten  to 
hold  securely.  Each  track  needs 
a  chain. 

Usually  all  that  is  necessary 
to  extricate  a  hung-up  or  stuck 
tractor  is  to  give  it  something 
solid  underneath  upon  which  it  can  exert  its  temporarily  useless 
strength.  The  round  hook  end  of  the  chain  is  now  fastened  around 
a  cut  pole,  old  log,  loose  stump,  or  any  available  material  that 
will  provide  a  solid  footing  when  pulled  under  the  track.  In  soft 
mud,  several  poles  cut  to  a  length  a  little  greater  than  the  total 
width  of  the  tractor  and  pulled  underneath  as  a  bundle  will  cause 
almost  immediate  traction. 


QOUNQ  hook 


Figure  1. — The  pull-out  chain. 
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The  grab  hook  hanging  on  the  ring  connecting  the  short  and 
long  pieces  of  chain  is  an  auxiliary  feature.  It  provides  a  quick 
method  of  attaching  any  log  chain  to  the  pull-out  chain  in  case 
the  round  hook  is  damaged  or  lost.  Where  sufficient  additional 
chain  is  available,  the  pull-out  chain  may  be  fastened  directly 
to  a  more  distant  live  tree  or  solid  stump  for  anchorage. 

The  pull-out  chains  may  be  fastened  on  the  tracks  either  in  front 
or  rear.  When  power  is  applied  to  the  tracks,  care  must  be  taken 
to  see  that  the  movement  of  the  tracks  will  pull  the  chain  under- 
neath. The  lug  hooks  are  easily  released  as  solid  footing  under 
the  tracks  releases  tension  on  the  chain. 

Figure  1  shows  a  pull-out  chain  used  with  7,500-pound  tractors 
having  13-  and  14-inch  treads.  The  specifications  shown  below  have 
been  found  satisfactory  for  this  weight  tractor.  For  other  trac- 
tors, specifications  can  be  changed  accordingly. 

Lug  hooks  forged  from  l^-inch  axle  steel.  Lug-hook  rings  made  from  %- 
inch  round,  2% -inch  inside  diameter.  Grab-hook  ring  made  from  %-inch  round, 
3-inch  inside  diameter.  Chain  is  Ms -inch  electric  welded,  about  5  feet  long. 
Grab  and  round  hooks  standard  %-inch  hooks.  Short  chain  about  12  inches; 
longer  chain  about  48  inches.  Ring  on  grab  hook  prevents  loose  lug  hook 
from  working  too  far  down  chain  toward  round  hook. 


Handling  Fingerprint  Records 

Under  the  present  conditions  of  an  unfavorable  labor  market,  very  likely 
both  private  and  public  protection  agencies  are  experiencing  difficulty  in 
handling  the  paper  work  involved  in  hiring  temporary  seasonal  workers. 
This  problem  is  complicated  by  the  necessary  loyalty  checks  for  all  Federal 
and  many  State  and  private  protection  jobs. 

The  fingerprinting  of  applicants  for  work  on  this  forest  used  to  be  one 
of  the  major  chores  involved  in  the  processing.  Several  members  of  our  perma- 
nent force  were  trained  to  take  fingerprints,  but  time  spent  at  this  job  was 
badly  needed  elsewhere.  Time  was  also  taken  up  when  many  of  the  finger- 
print records  were  returned  as  unsatisfactory  and  had  to  be  done  over. 
Since  men  whose  jobs  were  to  last  less  than  180  days  were  not  fingerprinted, 
we  had  no  check  on  them  except  their  own  statements. 

We  now  have  a  very  satisfactory  cooperative  arrangement  with  El  Dorado 
County  Sheriff  Rowland  Morris.  Many  of  our  candidates  are  not  the  highest 
type  of  individuals,  and  the  sheriff's  office  is  as  happy  to  get  a  check  on  them 
as  local  forest  officers  are  to  get  help  on  the  checking.  Eldorado  keeps  the 
sheriff  supplied  with  fingerprint  forms,  and  the  deputy  or  undersheriff  makes 
two  fingerprint  records  for  every  applicant.  One  set  of  prints  is  used  for  the 
loyalty  check  and  goes  through  the  Forest  Service  with  other  forms  if  the 
employment  lasts  180  days.  The  other  set  of  prints  is  checked  with  law-en- 
forcement agencies  cooperating  with  the  sheriff's  office,  and  a  complete  report 
on  the  individual,  so  far  as  state-wide  criminal  activity  or  tendencies  are  con- 
cerned, is  returned  to  the  forest  supervisor  usually  within  2  weeks. 

Last  season  several  men  were  spotted  by  this  check  who  were  either 
wanted  or  were  serious  risks.  We  always  send  an  applicant  for  fingerprints 
before  he  makes  out  an  application  blank,  and  many  have  failed  to  report  to 
the  sheriff's  office  when  confronted  with  the  necessity  for  a  fingerprint  record. 
Early  elimination  of  such  applicants  saves  much  time.  Under  our  old  system, 
some  shady  characters  who  were  aware  of  the  time  lag  involved  in  running 
down  records  would  deliberately  falsify  their  applications  and  work  through 
a  season  before  the  checkup  caught  them.  Our  cooperative  system  has  elimi- 
nated this  time  lag  in  processing,  and  has  helped  the  Eldorado  select  the  best 
men  available  for  employees.  It  has  also  made  possible  a  worth-while  saving 
in  time  and  money. — E.  H.  Ellison,  Administrative  Services  Officer,  Eldo- 
rado National  Forest. 


A  PORTABLE  LIGHT  FOR  FIRE  FIGHTING  TRACTORS 


Division  of  Forestry,  State  of  Washington  Department  of 
Conservation  and  Development 

In  the  control  of  forest  fires  much  valuable  time  can  often  be 
gained  by  operating  bulldozers  at  night.  Usually  on  large  or 
difficult  fires  in  the  State  of  Washington,  private  operator's  trac- 
tors are  employed.  These  machines  normally  do  not  have  night 


Figure  1. — This  portable  light  saves  many  hours  of  daylight  operation  on 
fires  by  enabling  tractors  to  get  into  position  during  the  night. 
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lights.  At  night  tractors  operating  without  lights  often  find  it 
impossible  to  (1)  get  to  the  fire  when  it  is  not  adjacent  to  well- 
established  roads  and  (2)  to  build  fire  trails  once  they  are  there, 
because  rough  terrain  makes  the  light  from  the  fire  inadequate 
for  safe  operation. 

Both  of  these  problems  have  been  partially  solved  by  a  portable 
tractor  light  that  was  developed  by  Tom  Almont  at  our  State 
Forestry  Automotive  Shop.  This  light  was  designed  for  quick 
installation  on  any  type  of  tractor  having  either  a  6-  or  12-volt 
battery  (fig.  1).  Ease  of  installation  is,  we  believe,  one  of  its 
principal  attractions  over  other  lighting  systems  that  we  are 
acquainted  with.  The  combination  chain-bolt  clamp  allows  the 
light  to  be  fastened  to  any  size  pipe,  angle  iron,  or  screen.  In 
some  instances  the  light  has  been  attached  to  the  exhaust  pipe. 

The  wiring  for  this  light  is  very  simple.  During  the  1952  season 
all  of  our  lights  were  equipped  with  6-volt,  seal-beam  elements. 
The  clamp  holding  the  light  in  place  serves  as  the  ground.  A 
single  wire  leading  from  the  light  is  fastened  to  the  battery  or 
generator  by  means  of  an  alligator  clip.  On  a  6-volt  battery,  the 
clip  is  fastened  across  the  whole  battery  or  to  the  generator  ter- 
minal, and  on  a  12-volt  battery  it  is  fastened  one-half  way  across. 
Since  some  battery  connections  are  too  hard  to  get  at  because  of 
the  battery  cover,  we  now  plan  to  carry  both  6-and  12-volt,  seal- 
beam  units  at  all  times.  Thus,  it  will  always  be  possible  to  make 
a  connection  directly  with  the  generator  as  needed. 

These  portable  lights  are  built  from  automobile  headlights  and 
scrap  material  that  would  ordinarily  be  waste  around  the  shop. 
One  costs  approximately  $6.  Field  supervisors'  and  fire  control 
assistants'  cars  carried  these  lights  throughout  the  1952  fire 
season,  ready  for  use  whenever  the  need  arose ;  district  wardens' 
pickups  will  also  carry  them  in  the  future. 

Inexpensive  Message  Tubes  for  Air  Use 

For  quite  a  few  years  the  Shasta  National  Forest  has  used  an  inexpensive 
message  tube  for  dropping  to  ground  crews  from  patrol  and  cargo  planes. 
These  tubes  are  made  from  condemned  l^-inch  CJRL  hose,  and  have  an 
over-all  length  of  13  inches.  An  8-foot  strip  of  cheap  yellow  flagging  material 
is  riveted  to  one  end  of  the  tube,  and  a  3-inch  beveled  tab  is  cut  in  the  opposite 
end.  This  tab,  tucked  in,  closes  the  tube.  Yellow  is  used  for  the  streamer  be- 
cause of  its  high  visibility. 

This  tube  and  streamer  is  also  used  by  ground  crews  to  signal  their  needs 
for  water  or  food  to  a  plane  by  making  a  W  or  F.  The  plane  then  requests 
information  on  the  amounts  needed,  and  the  ground  crew  responds  by  showing 
a  single  bar  mark  for  one  5-gallon  can  of  water,  two  bars  for  two,  etc.  If  the 
crew  has  enough  tubes,  they  can  signal  with  a  numeral.  The  same  applies  to 
food  except  that  the  bar  or  numeral  indicates  the  man-days  of  food  needed. — 
3IERVIN  0.  Adams,  Forest  Dispatcher,  Shasta  National  Forest. 


A  "DR.  PEPPER"  FIRE  REPORTING  SYSTEM 

Ed.  Kerr 

Press  Representative,  Louisiana  Forestry  Commission 

Through  what  he  calls  a  Dr.  Pepper  fire  reporting  system,  State 
Forester  James  E.  Mixon  of  the  Louisiana  Forestry  Commission 
knows  exactly  how  many  fires  are  raging,  what  size  they  are,  and 
how  many  units  are  fighting  them  at  any  hour  of  the  day.  The 
system  gets  its  name  from  the  fact  that  fire  reports  are  received 
in  the  central  office  at  10,  2,  and  4  o'clock  each  day. 

The  10  o'clock  report  covers  fires  occurring  the  night  before  and 
the  other  two  are  devoted  to  fires  occurring  that  day.  Status  of  the 
fires  is  also  included,  so  the  State  Forester  can  keep  abreast  of 
how  many  fires  are  still  going  and  how  many  have  been  contained. 
In  other  words,  the  State  Forester  in  Baton  Rouge  knows  at  all 
times  the  fire  activities  in  the  remotest  corner  of  the  State. 

A  huge  area  in  the  front  room  of  the  central  office  accomodates 
a  map  of  Louisiana  (fig.  1) .  Each  tower  is  represented  by  a  small 
bulb  that  is  lit  when  the  tower  is  manned,  turned  off  when  the 
towerman  leaves  his  post.  All  lights  are  actuated  by  a  control 
board  facing  the  receptionist,  who  is  radio  and  telephone  operator. 
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When  the  radio  operator  receives  a  report,  she  immediately 
proceeds  to  record  the  information  on  the  floor  map.  This  is  done 
by  means  of  plastic  "gimmicks"  that  have  a  hole  in  their  centers, 
and  are  of  different  sizes,  shapes,  and  colors.  When  they  are 
slipped  onto  a  wooden  stake  and  placed  on  the  map  in  the  approxi- 
mate location  of  the  fire,  they  tell  the  complete  story  of  that  fire's 
existence. 

Take  for  example  a  fire  occurring  in  Sabine  Parish.  It  is  re- 
ported to  be  500  acres  in  size  and  is  being  fought  by  two  commis- 
sion units  and  one  unit  sent  by  a  forest  industry.  It  is  reported 
on  the  2  o'clock  signal  as  the  second  fire  that  day  in  Sabine  and 
has  not  been  contained. 

The  operator  puts  a  red  ring  on  the  stake  first  to  represent  the 
hour  reported,  then  a  pink  cube  representing  a  500-aere  fire,  then 
two  pink  hexagons  symbolizing  commission  fire-fighting  units,  and 
one  pink  triangle  for  the  forest  industry  unit.  If  the  fire  had  been 
reported  "dead  out,"  a  black  cylinder  would  have  been  placed  on 
top  of  the  other  symbols.  A  number  two  tag  is  then  placed  on  top 
of  the  stake,  showing  that  this  was  the  second  fire  reported  in 
that  parish  that  day.  All  numbers  start  over  again  at  the  be- 
ginning of  a  new  day. 

The  map,  which  presents  a  striking  assortment  of  variegated 
colors  toward  the  end  of  a  day  in  fire  season,  has  been  responsible 
for  opening  the  eyes  of  many  a  citizen  to  the  forest  fire  danger 
in  Louisiana.  Such  is  its  appeal  that  the  commission  office  is  the 
only  State  department  chosen  by  a  local  sightseeing  service  to 
show  its  tourist  customers. 


All-Purpose  Dispatch  Map 

The  Georgetown  Ranger  District  of  the  Eldorado  National  Forest.  Calif., 
has  been  fortunate  enough  to  have  most  of  its  area  covered  Ly  the  IV2- 
minute  quadrangles  of  the  U.  S.  Geological  Survey,  having  40-foot  contour 
intervals.  These  topog  quads  and,  for  the  extreme  eastern  part  ot  the  district, 
a  Forest  Service  planimetric  map  enlarged  to  the  same  scale  fitted  together 
provide  a  composite  district  map,  the  most  up-tc-date  available.  The  map, 
approximately  6  by  9  feet,  almost  covers  one  wall  in  the  office. 

It  makes  a  very  effective  and  accurate  dispatch  map  when  12-inch  azimuth 
circles  are  added  for  each  lookout.  The  scale  is  large  enough  to  put  in  all 
roads,  trails,  isolated  uses,  and  other  information  important  for  fire  control 
purposes.  The  map  attracts  attention  of  most  office  visitors,  and  its  use  for 
general  information  is  superior  to  smaller  scale  maps.  Found  section  corners, 
road  log  distances,  and  mining  claims  have  been  added,  and  it  is  believed  that 
as  more  information  is  added  the  map  will  give  a  better  basis  for  land  use 
planning. 

Time  has  not  permitted  the  development  of  ''single  reading"  fire  location 
from  one  lookout  through  use  of  the  vertical  angle  to  the  extent  that  it  is 
believed  possible,  although  preliminary  checking  has  indicated  that  we  can 
expect  considerable  accuracy. — George  I.  RAMSTAD,  District  Ranger,  Eldorado 
National  Forest. 


MEETING  THE  HUNTER  PROBLEM  DURING  SERIOUS 
FIRE  WEATHER 

Jack  I.  Groom 

Fire  Staff  Assistant,  Fremont  National  Forest 

Each  fall  the  Fremont  National  Forest  is  host  to  some  25,000 
hunters.  The  hunting  season  varies,  but  is  usually  from  about 
October  1  to  18.  This  forest  is  located  in  south  central  Oregon 
close  to  a  high  desert  area  where  very  light  fall  rains  are  often 
slow  in  coming.  Past  records  show  that  the  forest  has  had  a  num- 
ber of  large  fires  caused  by  hunters'  carelessness.  There  are  two 
possible  ways  of  preventing  such  fires  :  close  the  forest  to  all  entry 
or  carry  on  an  effective  fire  prevention  campaign  with  the  hunters. 
After  having  tried  both  this  forest  feels  that  hunter  contact  is 
the  better  method. 

One  way  of  making  sure  that  every  hunter  group  is  contacted  is 
to  require  campfire  permits  and  then  keep  ranger  stations  open 
so  that  hunters  can  get  permits  without  too  much  delay.  When 
the  permits  are  issued,  time  is  taken  to  inform  the  hunter  of  fire 
danger  and  to  gain  assurance  that  he  will  do  his  part  in  the  pre- 
vention of  forest  fires.  Maps  and  other  information  are  available 
at  these  stations,  and  an  effort  is  made  to  be  as  helpful  as  possible 
to  these  people  so  that  they  will  feel  that  they  are  the  guests  of  the 
Fremont  National  Forest.  Fire  permits  are  issued  for  spots  which 
so  far  as  possible  are  at  springs  or  creeks  where  safe  fires  can  be 
built.  Several  times  each  year  emergency  calls  come  through  for 
hunters,  and  because  of  the  permit  record  it  is  usually  possible 
to  find  them  in  a  short  time.  In  1952  we  issued  approximately 
5,000  campfire  permits. 

Patrolmen  are  taught  to  be  helpful  and  cooperative  in  their  con- 
tacts with  hunters.  They  are,  of  course,  constantly  on  the  lookout 
for  fire  situations  that  need  correcting.  When  a  campfire  is  found 
in  a  danger  spot,  the  hunter  is  told  in  a  polite  manner  why  it  is 
dangerous  and  is  helped  to  make  it  safe.  The  objective  is  to  educate 
people  to  be  better  forest  citizens.  Sometimes  when  a  State  fire 
law  is  violated,  it  is  necessary  to  take  the  case  to  the  local  court. 
One  of  the  main  purposes  of  patrol  is  to  catch  and  correct  such  a 
situation  before  a  violation  occurs. 

As  a  result  of  the  above  process,  campfires  are  generally  not 
much  of  a  problem.  The  biggest  fire  problem  results  from  warming 
fires  that  hunters  build,  usually  early  in  the  morning,  when  they 
are  away  from  their  camps.  Warming  fires  are  more  of  a  problem 
in  seasons  when  light  rain  falls  than  they  are  during  very  dry 
seasons.  Light  rains  change  the  fire  danger  for  only  a  short  time, 
but  some  hunters  think  that  the  fire  season  is  over  and  neglect  to 
put  out  their  warming  fires  before  they  move  on.  Likewise, 
smokers  get  careless  while  hunting  and  start  fires  by  throwing 
away  burning  matches  and  tobacco. 

In  both  of  these  cases,  the  fire  patrol  is  not  able  to  check  the 
fire  because  it  occurs  away  from  main  routes  of  travel.  The  only 
way  to  attack  this  problem  is  to  impress  each  hunter,  both  at  the 
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ranger  station  and  in  the  field,  that  there  must  be  no  warming 
fires  and  that  they  should  stop  traveling  when  they  wish  to  smoke 
and  then  make  sure  their  smoking  material  is  dead  out  when  they 
leave.  Here  again  the  proper  approach  is  through  reason,  which 
takes  a  little  more  time  but  gets  much  better  results  than  just 
telling  the  hunter  that  what  he  is  doing  is  against  the  law. 

Although  much  can  be  done  by  patrolmen  and  issuers  of  camp- 
fire  permits  to  persuade  hunters  to  leave  a  clean  camp,  dirty 
camps  are  a  constant  problem  during  hunting  season.  There  is 
something  about  getting  out  in  the  open  woods  that  causes  people 
to  abandon  their  usual  orderliness.  They  just  come  to  relax.  The 
patrols  work  constantly  on  this  matter  and  most  people  cooperate 
willingly,  but  when  you  entertain  25,000  people  there  are  a  great 
many  who  don't  seem  to  get  the  point. 

In  all  hunter  contacts,  the  idea  is  put  forth  that  if  forest  fires 
result  from  their  activities,  they  should  naturally  help  to  suppress 
them.  This  line  of  reasoning  is  accepted  and  applied,  and  usually 
a  hunter  will  have  a  small  fire  under  control  before  a  fireman  gets 
to  it.  Hunters  are  proud  of  the  fact  when  they  have  helped  stop  a 
forest  fire,  so  every  opportunity  is  taken  to  commend  them.  The 
reduction  in  acreage  burned  as  a  result  of  hunter  fires  is  a  testi- 
mony to  the  success  of  our  hunter-contact  program. 

Hvnter  forest  fires 


Year:  Number  Acres 

1946    19  1,408 

1947    12  1 

1948    9  10 

1949    32  70 

1950    25  6 

1951    10  (  i  ) 

1952    5  (  i  ) 


1Less  than  1  acre. 

In  trying  to  eliminate  the  forest  hunter  problems  of  unsafe 
campfires,  warming  fires,  smoker  fires,  and  dirty  camps,  it  is 
necessary  for  every  hunter  to  accept  the  idea  that  he  has  a  respon- 
sibility while  he  is  in  the  woods.  This  acceptance  can  best  be 
gained  if  he  understands  what  that  responsibility  is,  and  is  given 
the  feeling  that  he  is  welcome  on  the  forest.  It  is  essential  that 
as  many  hunters  as  possible  be  contacted  personally.  This  means 
that  an  office  at  rangers'  headquarters  must  be  kept  open  as  many 
hours  and  week  ends  as  necessary  to  serve  the  people,  and  that 
enough  employees  must  be  on  hand  to  issue  permits  and  help 
with  hunter  information  so  that  no  one  is  unduly  delayed.  To 
effectively  contact  hunters  in  the  woods,  a  careful  job  of  planning 
must  be  done  before  the  hunting  season  starts.  All  camps  should 
be  visited  at  least  every  other  day  and  more  often  if  possible. 
Every  employee  needs  to  be  as  helpful  as  he  can  because  the 
hunters'  good  will  and  understanding  can  help  lick  the  problems 
involved.  Then  too,  a  national  forest  belongs  to  the  people  of  this 
Nation,  and  it  should,  if  possible,  be  available  for  their  use  and 
enjoyment. 


XZIT— ITS  EFFECT  ON  THE  RAILROAD  FIRE  PROBLEM 


Ralph  C.  Bangsberg 

Fire  Control  Officer,  Shasta  National  Forest 

For  many  years  the  Shasta  National  Forest  has  been  struggling 
with  the  knotty  problem  of  how  to  reduce  the  number  of  fires 
caused  by  railroad  operations.  Running  through  the  forest  is 
116  miles  of  main-line  Southern  Pacific  right-of-way,  46  miles  of 
McCloud  railroad,  and  15  miles  of  Great  Northern  track,  a  total 
of  177  miles  of  main  and  secondary  line. 

The  most  difficult  problem  has  been  concerned  with  the  116 
miles  of  Southern  Pacific's  main  line.  For  at  least  20  years  rail- 
road officials  and  forest  officers  have  been  holding  conferences, 
inspecting  right-of-way,  laying  out  work  plans,  advising,  and 
trying  to  figure  out  how  to  prevent  these  operation  fires. 

Following  the  route  of  the  Southern  Pacific  Railroad  north  from 
its  entrance  to  the  Shasta  Forest,  it  first  enters  the  steep  Sacra- 
mento Canyon.  This  is  a  timbered  area  varying  from  precipitous 
shale  slides  and  cliffs  to  steep,  heavily  wooded  slopes.  Timber  is 
largely  ponderosa  pine,  Douglas-fir,  white  fir,  and  cedar,  with  oc- 
casional black  oak  and  manzanita  thickets.  Climbing  out  of  the 
canyon  north  of  Dunsmuir  the  railroad  winds  over  arid  plains 
and  mountains  that  support  large  areas  of  flash  fuels,  cheatgrass, 
bunchgrass,  extensive  fields  of  dense  manzanita,  sagebrush,  old 
slash  and  cut-over  timber  stands.  For  the  most  part  this  is  an 
area  of  little  rainfall  with  only  moderate  snowfall  at  the  highest 
elevations  (about  5,000  feet)  on  the  right-of-way. 

In  1942  an  extensive  program  of  hazard  reduction  was  started 
with  co-op  money  from  the  railroad.  This  burning  of  right-of-way 
action  materially  reduced  the  number  of  starts,  but  we  were  still 
averaging  25  to  30  fires  a  year. 

From  figure  1  you  can  readily  determine  fire  incidence  for  the 
years  from  1932  through  1952.  As  a  matter  of  interest,  acreage 
burned  follows  the  peaks  of  the  curve.  The  dramatic  increase  in 
number  of  fires  in  certain  years  can  be  attributed  to  increases  in 
volume  of  traffic,  severe  fire  danger,  type  of  engines  used,  war 
traffic,  etc.  Most  noticeable  is  the  low  of  three  fires  in  1933  at  the 
height  of  the  depression  when  there  was  almost  no  traffic  over  the 
line,  in  contrast  to  the  low  of  three  fires  in  1952  when  there  was 
more  traffic  than  in  any  other  year  except  in  1941  and  1942  at  the 
start  of  World  War  II. 

In  1952  the  tonnage  was  heavy  and  fire  dangers  varied  from 
medium  to  extreme.  There  were  no  summer  rains  to  lower  these 
fire  dangers.  A  tie-up  of  Western  Pacific  lines,  because  of  a  burn- 
ing tunnel,  shoved  additional  freight  over  this  line  along  with 
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freight  that  was  detoured  because  of  damaging  earthquakes  in 
the  Tehachapies.  New  trainmen,  engineers,  and  crews  were 
working  over  the  line.  There  had  been  no  increased  hazard-reduc- 
tion effort.  In  the  light  of  previous  experience  everything  favored 
an  increase  of  right-of-way  fires. 


Figure  1. — Railroad  operation  fires,  Shasta  National  Forest,  1932-52. 

Several  factors  contributed  to  the  greatly  reduced  fire  incidence 
in  1952:  (1)  The  Southern  Pacific  doubled  its  prevention  effort 
with  its  employees.  (2)  Diesels,  which  have  a  dynamic  braking 
system,  were  used  in  considerable  numbers,  lowering  brakeshoe 
fires.  The  Diesel  operates  much  like  an  automobile  coming  down 
grade  in  low  gear,  working  against  compression.  (3)  Better 
mechanical  maintenance  and  inspection  of  stacks,  screens,  and 
other  fire-causing  mechanisms.  (4)  Last,  but  not  least,  the  adding 
to  fuel  oil  of  a  carbon-reducing  agent  called  XZIT.  XZIT,  through 
its  chemical  action,  cleans  oil  tanks,  fuel  lines,  removes  soot  and 
carbon  from  fire  boxes,  flues,  and  stacks,  thus  eliminating  the 
exhaust  of  hot  sparks  when  an  engine  pulls  grades. 

What  has  XZIT  done  to  help  solve  the  railroad  fire  problem? 
The  answer  is  given  best  by  the  following  record  of  fuel  spark 
fires. 


Year 

1941   

1942   

1943   

1944  

1945   

1946   

1947   

1948  

1949   

1950   

1951   

Total   

1952   

^ess  than  1  acre. 


Fires 

Arra  burned 

Damage  ■ 

Cost 

( number) 

(acres) 

(dollars) 

(dollars) 

4 

10 

100 
155.000 

29 

3,439 

7,581 

4 

(x) 
183 

61 

5 

176 

18  300 

9 

45 

38 

4,500 

h 

141 

412 

14.100 

(  1  ) 
(  1  ) 

60 
80 

2 

10 

6 

987 

14 

132 

145 

13.900 

11 

26 

1,440 

104 

3.983 

8X52 

208.528 

0 

0 

0 

0 
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Since  there  were  317  railroad  fires  from  all  causes  for  the 
period  1941-51,  33  percent  of  them  were  caused  by  fuel  sparks, 
according  to  the  above  record.  Thus,  for  the  year  1952  it  is  rea- 
sonable to  conclude  that  the  use  of  XZIT  accounted  for  at  least  a 
33  percent  reduction  in  railroad  fires. 

From  the  standpoint  of  the  Southern  Pacific,  the  use  of  XZIT 
has  saved  money  for  them  through  lowered  operation  costs  and  a 
reduction  in  fire  claims  cases.  The  company  has  decided  to  use  this 
additive  throughout  the  year  regardless  of  fire  season.  The  Forest 
Service  has  profited  through  the  reduction  of  fuel  spark  fires  and 
the  consequent  release  of  crews  for  other  work,  including  the  pre- 
vention of  other  man-caused  fires.  However,  it  is  yet  a  little  soon 
to  draw  any  final  conclusions.  We  will  need  more  than  one  fire 
season  to  judge  the  long-run  effects  of  the  use  of  XZIT.  The  use 
of  this  additive  plus  an  active  interest  in  fire  prevention  on  the 
part  of  all  concerned  may  yet  eliminate  the  long-standing  prob- 
lem of  railroad  fires. 


Smokey  the  Bear  Works  for  the  Cleveland  National  Forest 

Through  the  fine  cooperation  of  the  San  Diego  Seat  Advertising  Company, 
large  metal  Smokey  Bear  posters  have  been  placed  on  twenty  seats  at  bus 
stops  in  the  most  heavily  populated  sections  of  the  City  of  San  Diego.  The 

signs,  painted  on  a  metal  base,  will 
remain  in  place  until  the  close  of  the 
fire  season  and  again  be  used  starting 
about  July  1.  It  is  estimated  that 
these  signs  will  be  viewed  by  upwards 
of  a  hundred  thousand  people  each 
year. 

Radio  Station  KFSD  has  purchased 
a  record  of  the  Smokey  Bear  song, 
and  this  is  used  as  a  theme  on  the 
weekly  radio  program  conducted  by 
the  Cleveland  National  Forest.  A 
separate  verse  is  used  each  week  for 
4  weeks  and  on  the  fifth  week  the  first  verse  is  repeated.  This  catchy  tune 
has  brought  forth  many  very  favorable  comments. 

Through  the  assistance  of  the  San  Diego  County  Citizens  Study  Group 
on  Forest  and  Brush  Fire  and  Conservation  Problems  and  in  cooperation  with 
the  State  Division  of  Forestry,  some  twenty  papers  in  San  Diego  County  are 
running  weekly  columns  carrying  a  reproduction  of  Smokey  and  starting 
"Smokey  Bear  Says."  In  the  news  items  that  follow  the  entire  fire  situation, 
both  State  and  Federal,  is  covered,  including  the  number  of  fires  that  have  oc- 
curred during  the  past  week,  weather,  and  fire  conditions.  A  great  deal  of 
interest  has  developed  throughout  the  area. 

Several  hundred  members  of  the  Smokey  Bear  Junior  Forest  Ranger  Club 
have  been  appointed  and,  since  the  cards  are  issued  only  to  those  who  have 
made  contributions  to  conservation,  membership  is  very  much  coveted  by 
youngsters. — Roy  H.  Blood,  Administrative  Assistant,  Cleveland  National 
Forest. 


"LITTLE  LULU" — MECHANICAL  FIRE  LINE  RAKER 


Joseph  Jaeger,  Jr. 

Distinct  Forester,  Missouri  Conservation  Commission 

A  recent  equipment  development  of  interest  to  men  who  con- 
struct fire  lines  by  hand-tool  methods  in  the  central  hardwood 
region  is  an  adaptation  of  a  commercially  made  power  mower  to 
a  mechanical  fire  line  raker  (fig.  1).  The  raker  has  been  given 
the  name  of  Little  Lulu  by  men  using  it.  Experienced  fire  fighters 
who  have  seen  this  tool  in  operation  were  favorably  impressed 
and  expressed  confidence  in  its  ultimate  success  (fig.  2). 


Figure  1. — The  converted  fire  line  raker  tool  and  web  cartridge  accessory- 
belt. 


In  1950  a  southern  subcommittee  of  the  Region  9  Fire  Equip- 
ment Development  Committee  discussed  the  possibility  of  using  a 
commercially  made  power  mower  as  a  tool  in  fire  fighting.  William 
E.  Towell,  Assistant  State  Forester  of  Missouri,  Missouri  Con- 
servation Commission,  offered  to  buy  a  mower  and  investigate  its 
utility  as  a  mechanical  fire  raker.  The  offer  was  accepted,  and  a 
mower  was  purchased  and  turned  over  to  the  Lake  Ozarks  Fire 
Protection  District. 
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Figure  2. — Little  Lulu  in  operation. 


The  mower  received  for  development  was  a  sickle-bar  type  with 
a  20-inch  blade,  power  being  furnished  by  a  IVi-h.p.,  single  cy- 
linder, 2-cycle  engine.  The  over-all  length  of  the  mower  was  54 
inches,  and  it  weighed  approximately  24  pounds.  The  torque  tube 
that  transmitted  the  power  from  the  engine  to  the  head  operated 
on  an  eccentric.  The  first  step  in  development,  therefore,  was  the 
conversion  of  the  torque  tube  to  operate  on  a  complete  revolution 
basis  (360°).  This  was  done  by  removing  the  eccentric  gear  from 
the  transmission  and  replacing  it  with  a  specially  tooled  helical 
gear. 

The  next  step  in  the  development  concerned  the  raking  head 
that  would  perform  the  actual  leaf  and  grass  raking  on  the  fire 
line.  After  thorough  investigation  and  various  experiments,  a 
small  steel  plate  with  six  steel  spring  tines  attached  was  added 
to  the  end  of  the  torque  tube.  However,  when  actual  field  tests 
were  made,  the  tines  broke  too  easily.  Further  experiments  re- 
sulted in  attaching  three  chains  to  the  plate,  and  thus  far  they 
have  proved  satisfactory  in  field  tests.  A  piece  of  %-inch  gal- 
vanized pipe  bent  in  the  shape  of  a  U  was  attached  to  the  lower  end 
of  the  torque  tube  to  serve  as  a  guide  in  regulating  the  depth  of  the 
fire  line  as  well  as  a  safety  guard  to  prevent  the  operator  from 
placing  his  foot  in  the  whirling  chains.  It  is  of  interest  to  note 
that  Little  Lulu  makes  fire  line  while  going  either  forward  or 
backward. 
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So  far  the  results  of  Little  Lulu  on  actual  fires  have  been  very 
encouraging.  It  makes  a  fire  line  about  12  inches  wide,  and  if  a 
wider  fire  line  is  desired,  that  too  is  possible.  The  rate  of  fire  line 
construction  varies  from  iy2  minutes  per  chain  in  open  forest  to 
3  minutes  per  chain  in  thick  broomsedge  mixed  with  hickory  and 
sassafras  reproduction.  Although  a  three-man  crew  is  preferred, 
two  men  can  operate  this  piece  of  equipment.  The  lead  man  locates 
fire  line  and  with  his  brush  hook  chops  out  any  material  that  might 
interfere  with  the  operation  of  Little  Lulu.  The  lead  man  carries 
a  web  cartridge  belt  to  which  is  attached  a  1-quart  canteen  filled 
with  extra  fuel,  three  extra  chains  for  the  line  raker,  and  two 
small  pouches  containing  two  screw  drivers,  an  8-inch  crescent 
wrench,  a  pair  of  pliers,  an  extra  spark  plug,  an  extra  starter  rope, 
and  five  cotter  pins.  The  second  man  operates  Little  Lulu  and  does 
the  actual  line  building.  When  a  third  man  is  available,  he  checks 
fire  line  and  backfires  the  line  when  necessary. 

Several  shortcomings  have  been  noted  on  Little  Lulu — a  small 
tank  for  fuel,  no  automatic  way  of  stopping  the  engine,  no  clutch 
for  throwing  line  raking  head  out  of  gear  while  the  engine  is  still 
operating,  and  inconvenient  location  of  the  throttle. 

Since  the  development  of  Little  Lulu,  the  manufacturer  of  the 
original  power  mower  unit  has  brought  out  a  new  one.  We  are 
developing  it  as  a  mechanical  fire  line  raker,  and  call  it  Big  Lulu. 
The  added  features  of  Big  Lulu  are  a  1-quart  gas  tank,  assuring 
1-hour  operation  at  full  throttle ;  a  friction  clutch  that  gives  easier 
starting  and  better  maneuverability ;  a  larger  engine,  rating  2  h.p. 
at  4,000  r.  p.  m. ;  a  well-located  throttle  control ;  direct  drive  from 
the  engine,  eliminating  the  transmission  gear  box;  and  an  auto- 
matic short  button  for  stopping  the  engine.  Weight  of  the  larger 
model  is  26  pounds. 

From  the  development  viewpoint  there  will  be  only  one  Little 
Lulu.  The  pioneer  efforts  on  this  piece  of  equipment  produced  good 
results,  and  they  are  being  used  in  the  development  of  Big  Lulu. 
It  is  anticipated  that  Big  Lulu  will  be  in  operation  by  the  first  of 
the  year. 


Sign  Posting  With  a  Staple  Machine 

For  the  past  3  years  the  Angeles  Forest  has  tested  various  types  of  staple 
machines  as  a  substitute  for  tacking  paper  fire  posters.  A  stapler,  costing 
approximately  S8  and  using  Vi-inch  staples,  has  been  found  to  be  the  best 
all-around  tacking  tool.  All  sizes  of  paper  poster  signs  can  be  quickly  and 
efficiently  mounted  on  wooden  backboards,  trees,  telephone  posts,  bulletin 
boards,  or  any  other  wooden  surface.  The  hi  -inch  staples  when  applied  6  to 
8  inches  apart  do  a  better  job  of  holding  paper  signs  in  place  than  the  regular 
poster  tack. 

Our  field  men  have  found  this  tool  to  be  faster  and  more  efficient  than  the 
tack  hammer  with  its  elusive  tacks.  They  have  also  used  it  for  tacking  tar 
paper  in  building  construction  and  for  temporary  repairs  to  torn  tents  and 
fire  fighters'  jeans.  The  uses  for  this  handy  tool  are  unlimited.  Further  infor- 
mation may  be  obtained  by  writing  to  the  Forest  Supervisor,  Angeles 
National  Forest,  1443  Federal  Bldg.,  Los  Angeles  12,  Calif. — Harry  D. 
Grace,  Fire  Control  Officer,  Angeles  National  Forest. 


FIRE  CACHE  WAREHOUSING  DURING  A  HEAVY 
FIRE  LOAD 


W.  F.  Clarke  and  A.  B.  Everts 

Region  6,  U.  S.  Forest  Service 

Region  6  maintains  five  fire  caches.  Those  at  Pendleton,  Bend, 
and  Grants  Pass,  Oreg.,  are  500-man  caches  and  are  on  first  call 
for  equipment  for  the  forests  nearest  them.  The  600-man  cache  at 
North  Bend,  Wash.,  supplies  all  the  Washington  forests  except 
the  Gifford  Pinchot.  The  5,000-man  regional  cache  is  located  at 
Portland,  Oreg.  It  is  on  first  call  for  the  Gifford  Pinchot,  Mt.  Hood, 
Siuslaw,  and  Willamette  Forests.  In  addition,  it  backs  up  all  the 
outlying  caches  on  replacements. 

Generally,  when  one  of  the  smaller  caches  has  sent  out  tools  and 
equipment  for  from  200  to  300  men,  replacements  are  made.  This 
is  not  a  hard  and  fast  rule  but  is  determined  by  consultation  with 
the  regional  fire  dispatcher,  who  bases  his  decision  on  the  over-all 
regional  fire  situation  at  the  time. 

When  several  project  fires  are  in  progress  at  the  same  time,  it  is 
not  uncommon  for  tools  and  equipment  from  one  of  the  smaller 
caches  and  the  regional  cache  to  be  dispatched  to  the  same  fire. 


Figure  1. — Dirty  hose  in  from  the  fires  to  be  washed,  tested,  dried,  rolled, 
and  stored  away.  If  rains  persist,  the  hose  must  be  dried  inside.  During  the 
latter  part  of  the  1952  fire  season,  80.000  feet  of.  hose  and  52  pumpers 
were  snipped  from  the  Portland  fire  cache. 

42 


FIRE  CONTROL  NOTES 


43 


The  regional  cache  is  much  better  equipped  than  the  smaller 
caches  for  reconditioning  used  equipment.  For  this  reason,  nearly 
all  of  the  equipment  coming  off  a  fire  comes  into  Portland.  The 
outlying  caches  are  then  "spiked"  up  to  their  plan  with  "ready- 
to-go"  equipment  from  the  Portland  cache. 

It  frequently  happens  that  considerable  fire  equipment  is  out  on 
late  fall  fires.  Then  come  the  rains,  welcome  to  all.  even  though 
they  are  hard  on  equipment.  Then  the  trucks  start  moving  back 
into  the  Portland  cache  wet  fiies  and  tents,  thousands  of  feet  of 
dirty  hose,  musty  and  damp  sleeping  bags,  rusty  mess  gear  and 
tools,  smelly  ranges  (figs.  1  and  2).  In  the  field  it's  all  over.  The 
boys  go  back  on  their  regular  jobs,  try  to  wrangle  a  few  clays' 
leave  to  hunt  or  to  just  plain  ''relax."  In  the  fire  caches  it's  just 
starting. 


Figure  2. — A  corner  of  the  cache  where  mess  equipment  is  reconditioned. 
Magnus  No.  1-DX  cleaner  is  used  in  vats  to  loosen  rust.  All  liquid  gas 
ranges  and  griddles  are  also  soaked  in  this  solution  and  then  "steel 
wooled."  Ranges  are  cleaned  of  all  paint  and  then  paint  sprayed  again. 


In  the  spring  months,  when  everything  is  shipshape  and  ready 
to  go,  a  visiting  fireman,  looking  over  our  regional  cache  is  apt 
to  remark :  "What  in  the  world  do  you  do  with  all  this  equip- 
ment?" 

If,  during  the  past  2  years,  this  same  fireman  had  seen  our 
cache  in  the  late  fall,  he  would  most  certainly  qualify  his  spring 
remark:  "What  are  you  going  to  do  if  you  get  another  fire  bust?" 

Indeed,  the  April  and  October  appearances  of  the  cache  bear  no 
similarity;  for,  while  we  still  have  sufficient  stock  of  some  items, 
we  most  certainly  are  scratching  the  bottom  on  others.  In  the  fall 
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of  1951,  it  was  necessary  to  fly  in  scarce  items  from  the  Region  1 
warehouse  at  Spokane.  This  back-up  by  Region  1  made  it  unneces- 
sary to  make  emergency  purchases  on  the  open  market  to  the 
extent  that  otherwise  would  have  been  necessary. 

In  1951,  258,625  pounds  of  fire  equipment  were  handled  by 
commercial  carrier.  It  is  estimated  that  an  additional  10  percent 
was  moved  in  our  own  trucks.  It  is  difficult  to  get  an  accurate 
figure  on  the  savings  made  in  using  commercial  carriers  because 
so  many  factors  enter  into  the  computations,  the  most  important 
being  to  what  extent  we  are  willing  to  overload  our  trucks. 
Generally,  we  can  make  out  cases  for  savings  of  from  17  to  50 
percent  by  using  commercial  carriers. 

Constantly  we  work  toward  ways  of  improving  our  packaging, 
cleaning,  storing  and  shipping.  A  few  items  may  be  of  interest : 

Mess  equipment. — There  are  271  items  in  a  25-man  mess  outfit, 
not  counting  the  lunch  sacks  and  bags  and  paper  towels.  It  takes 
4  of  these  to  make  up  a  100-man  outfit,  or  1,084  individual  items. 
For  several  years  the  region  has  been  using  paper  plates,  cups, 
and  bowls,  and  plastic  knives,  forks,  and  spoons.  Last  fall  and 
spring  we  removed  all  the  tin  plates,  cups,  and  bowls,  and  all  the 
knives,  forks,  and  spoons  from  these  mess  units — all  small  items, 
but  time  consuming  to  clean  after  a  fire — and  replaced  them  with 
paper  and  plastic  dishes  and  mess  utensils.  This  one  move,  alone, 


Figure  3. — The  shipping  boxes  on  the  right  contain  5-burner  liquid  gas 
ranges  and  accessories.  The  slats  between  the  boxes  enable  the  tines  of  the 
lift  fork  to  pick  up  a  single  range.  Kimmel  stoves  and  dropping  cans  for 
hot  foods  are  handled  on  pallets. 
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Figure  4. — Lift  truck  handling  four  25-man  mess  outfits  on  a  single  pallet. 


eliminated  686  items  needing  reconditioning  in  a  100-man  outfit, 
and  the  field  is  well  satisfied.  Extra  paper  and  plastic  gear  go  out 
on  all  fire  orders.  Obviously  use  of  this  gear  on  a  fire  is  much  more 
sanitary  as  well  as  saves  the  labor  of  dishwashers  in  the  fire  camp. 

Sleeping  bags. — Cleaning  and  fumigating  kapok  sleeping  bags, 
especially  when  they  are  wet,  is  a  real  "headache."  This  year,  for 
the  first  time,  we  tried  out  paper  sleeping  bags  (one-trippers). 
Field  acceptance  was  good  for  early  fires.  For  late  fall  fires  we 
may  need  to  add  a  blanket  for  extra  warmth.  This  paper  sleeping 
bag  idea  needs  to  be  aggressively  followed  up.  Elimination,  to  the 
greatest  extent  possible,  of  the  kapoks  will  most  certainly  decrease 
the  warehousing  problem  and,  with  it,  costs. 
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Storage. — Storage  and  loading  in  the  fire  cache  are  greatly 
facilitated  by  use  of  a  lift  truck  (figs.  3  and  4).  Many  fire  ship- 
ments are  made  at  night;  with  a  lift  truck,  one  man  can  handle 
all  items.  Warehouse  space  is  also  saved  because  equipment  can 
be  stacked  higher  than  by  hand  labor.  The  ease  of  handling  and 
safety  are  also  important. 

The  first  order  for  equipment  on  a  fire  usually  is  placed  by  ask- 
ing for  a  certain  number  of  100-man  outfits  (camp  and  line)  (fig. 
5).  Subsequent  orders  usually  are  by  items — so  many  pulaskis, 
adz  hoes,  back-pack  cans,  pumps,  hose,  torches,  etc.  This  region 
has  discarded  the  boxing  of  hand  tools.  All  axes,  pulaskis,  hoes, 
shovels,  etc.,  are  now  bundled,  six  to  a  bundle,  in  burlap,  ready 
for  air  dropping,  mule  or  truck  transportation.  No  longer  is  it 
necessary  to  keep  a  supply  of  different  sized  boxes  on  hand.  There 
is  no  great  loss  if  the  burlap  does  not  come  back  from  a  fire. 


Figure  5. — A  100-man  camp  and  line  outfit  (except  for  full  complement  of 
sleeping  bags)  on  pallets  ready  for  loading.  Note  the  burlap  packaged  hand 
tools.  The  tank  in  the  background  is  a  Siskiyou  hot-water  heater.  Efforts 
toward  better  palletizing  cf  the  100-man  outfit  will  be  worked  out  this 
winter. 


Only  a  few  of  the  many  problems  involved  in  the  behind-the- 
line  back-up  of  the  men  on  the  fire  line  have  been  mentioned  in 
this  article.  The  opportunities  for  improvement  are  never  ending. 
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ACTUARIAL  FIRE  PLANNING  IN  THE 
NORTHERN  REGION 


Ralph  L.  Hand 

Division  of  Fire  Control  Region  1,  U.  S.  Forest  Service 

Fire  control  planning  differs  from  many  types  of  planning  be- 
cause the  immeasurable  and  unpredictable  features  greatly  out- 
number the  stable.  For  this  reason  it  becomes  necessary  to  antici- 
pate the  results  that  may  be  expected  from  a  combination  of 
separate  elements,  many  of  which  cannot  be  accurately  weighed 
by  themselves.  This  places  the  fire  control  planner  in  almost  an 
identical  position  with  the  insurance  actuary,  hence  the  term 
"actuarial  fire  planning." 

The  problem  is  to  calculate  the  mathematical  probabilities  that 
certain  conditions  will  exist  as  a  result  of  certain  combinations 
of  stable  factors  and  imponderables,  according  to  the  specific 
time  of  year  and  locality ;  to  interpret  the  results  of  these  calcula- 
tions in  terms  of  men,  machines,  and  other  facilities  needed  to 
meet  each  situation ;  and  finally,  to  identify  these  various  "levels 
of  preparedness"  according  to  the  impact  of  weather  conditions 
on  each  major  fuel  type. 

There  are  many  combinations  of  circumstances  which  may  re- 
sult in  the  need  for  a  certain  number  of  men  and  machines  at  a 
given  place  and  at  a  given  time.  If  we  are  caught  short,  it  makes 
little  difference  what  the  reason  was.  Any  one  combination  of 
circumstances  is  not  likely  to  be  repeated  in  the  same  manner 
within  the  span  of  a  reasonable  planning  cycle.  In  attempting  to 
use  individual  factors  which  in  various  combinations  go  to  make 
up  the  fire  load,  we  complicate  the  problem  by  introducing  a  series 
of  elements  about  which  we  can  do  little  more  than  speculate.  It  is 
proper,  of  course,  to  continue  the  study  of  these  elements  with  the 
idea  of  developing  better  forecasting  results  for  our  day-to-day 
action ;  but  for  the  advance  organization  and  placement  of  men 
and  other  facilities,  we  need  to  simplify  our  methods.  That  is 
the  reason  for  actuarial  planning,  which  analyzes  and  measures 
the  results  of  the  past  and  converts  them  into  terms  of  future  prob- 
abilities. 

Basic  Material 

In  order  to  develop  a  complete  series  of  actuarial  tables,  it  is 
first  necessary  to  conduct  an  individual  fire  analysis,  a  transporta- 
tion analysis,  and  a  number  of  additional,  separate  studies  regard- 
ing certain  phases  of  fire  control  activity.  Emphasis  should  be 
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placed  on  the  importance  of  getting  the  best  available  informa- 
tion in  all  cases.  There  should  be  no  hesitancy  in  utilizing  data 
that  has  been  worked  up  for  other  purposes  or  in  other  regions, 
provided  it  is  applicable  and  the  best  that  can  be  obtained.  On  the 
other  hand,  the  entire  planning  project  need  not  be  delayed 
simply  to  wait  for  the  completion  of  a  long-range  research  study. 
Use  the  best  data  that  exists,  but  if  nothing  else  is  available 
within  reasonable  time  limits  or  realistic  financial  limitations,  in- 
dividual judgment  may  have  to  be  resorted  to  in  certain  instances. 
Only  by  this  means  can  the  plan  be  carried  to  its  "payoff"  con- 
clusion. If  we  slow  up  the  whole  job  in  order  to  substitute  meas- 
urements for  estimates  in  a  few  isolated  cases,  we  may  find  that 
the  good  reliable  data  has  become  obsolete  before  it  can  be  put 
to  use. 

Allowing  for  the  normal  losses  in  pioneering  a  work  of  this 
kind,  the  Northern  Region  spent  approximately  21/2  man-years 
annually,  plus  6  weeks  per  year  per  forest,  contributed  by  regular 
personnel,  for  a  total  period  of  5  years,  to  complete  the  job  of 
analyzing  basic  material. 

Following  are  brief  descriptions  of  the  important  analyses  and 
special  studies  that  are  basic  to  the  plan. 

The  Analysis  of  Individual  Fires 

The  Northern  Region  suppression  plan  is  based  on  a  searching 
analysis  of  approximately  27,000  fires  that  occurred  during  the 
20-year  period  1931  through  1950.  It  is  planned  to  analyze  the 
succeeding  5-year  period  at  the  expiration  of  the  1955  fire  season, 
and  to  continue  this  procedure  at  half-decade  intervals. 

Punchcard  tabulations  cannot  be  used  for  this  type  of  analysis. 
Each  fire  is  regarded  by  itself  and  very  often  the  facts  of  greatest 
importance  cannot  be  coded  on  the  individual  fire  report.  Further- 
more, it  is  almost  always  necessary  to  consider  the  accumulated 
effect  of  a  number  of  separate  factors  together,  in  order  to  catalog 
a  fire  in  one  of  the  special  categories  or  make  the  proper  man- 
power and  time  adjustments. 

Considerable  emphasis  should  be  placed  on  the  importance  of 
uniform  methods  in  making  the  analyses  and  the  requirement 
that  fully  qualified  men  be  used  for  the  work.  Adequate  coordina- 
tion can  be  assured  only  by  the  participation  of  a  planning 
specialist  through  most  of  the  operation  on  every  forest.  Through- 
out the  entire  job,  those  making  the  decisions  should  be  cautioned 
first  against  accepting  recorded  action,  especially  on  the  less  recent 
fires,  without  judging  it  in  the  light  of  modern  conditions;  and 
secondly,  to  be  realistic  in  recognizing  the  kind  of  errors  that  can- 
not be  wholly  eliminated.  In  this  way,  it  is  possible  to  get  a  rea- 
sonably accurate  picture  of  what  would  be  expected  in  the  way  of 
action  under  present-day  conditions,  assuming  an  adequate  supply 
of  men  and  all  necessary  facilities. 

Detailed  instructions  for  making  the  individual  fire  analysis 
have  been  prepared  and  are  available  for  use. 
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The  Transportation  Analysis 

This  analysis  is  designed  for  the  purpose  of  determining  the 
best  answers  to  the  following  problems : 

1.  Proper  location  of  manpower,  machines,  and  other  equip- 
ment. 

2.  Need  for  transport  equipment,  including  trucks,  airplanes, 
and  pack  mules ;  also  the  proper  balance  between  ground  and 
air  facilities. 

3.  Degree  of  centralization  required  to  promote  the  greatest 
efficiency  in  purchasing,  warehousing,  and  distributing. 

4.  Need  for  extensions  and  adjustments  (including  establish- 
ment of  standards  and  priorities)  in  the  road,  trail,  and  land- 
ing field  systems. 

The  transportation  analysis  includes  a  number  of  separate 
studies,  the  most  important  being : 

1.  The  transportation  zone  map.  A  map  of  each  forest  on  which 
is  shown  the  present  road  system  and  the  usable  airports.  De- 
tails of  this  map  cover  the  following : 

a.  Classification  of  roads  as  to  speed  and  load  capacity ;  i.e., 
will  it  accommodate  heavy  transports,  long-wheelbase 
buses,  etc.  (three  classifications  each  for  speed  and  ca- 
pacity) . 

b.  Location  of  all  barriers  or  bottlenecks  (weak  bridges, 
steep  grades,  poor  alinement,  etc.)  that  prevent  through 
traffic  of  special  equipment.  Each  barrier  indicated  by  a 
number  that  corresponds  to  a  descriptive  tabulation. 

c.  Time  calculations  recorded  at  each  road  intersection, 
figured  from  all  important  distribution  centers  (existing 
and  prospective) . 

d.  Zone  delineation  from  one  or  more  major  supply  centers, 
indicating  the  end  of  road  transportation  according  to 
hour-control  standards  for  heavy  reinforcements. 

e.  Delineation  of  air-delivery  zones  or  areas  that  cannot  be 
reached  by  truck  haul  within  allowable  time  limits.  Within 
these  zones  the  time  is  shown  by  air  transport  from  one  or 
more  airbases  (existing  and  prospective). 

2.  The  travel-rate  study;  broken  down  into  two  phases,  road 
and  trail.  Air  travel,  being  direct,  and  involving  such  readily 
measurable  elements  as  airline  distances  and  cruising  speed 
of  different  types  of  airplanes,  does  not  usually  require  a 
special  analysis.  This  study  results  in  a  series  of  travel 
standards  for  each  recognized  type  of  facility. 

3.  The  trail  study.  Confined  mainly  to  the  back-country  areas 
that  are  in  the  air-delivery  zones.  This  analysis  deals  with 
the  logical  rearrangement  of  trail  systems  to  fit  in  more 
closely  with  smoke  jumper  use  in  such  areas.  It  establishes 
travel-time  standards  to  be  used  principally  for  evaluating 
the  comparative  efficiency  of  back-pack,  pack-stock  and  var- 
ious types  of  mechanical  trail  transport  in  the  return  of 
smoke  jumper  or  other  air-delivery  equipment. 
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4.  The  study  of  volume  in  ton-miles  hauled  (includes  break- 
down by  air  and  ground  transport  according  to  supply  base) . 

5.  Expansion  and  adjustment  of  the  transportation  system 
(affects  all  air  facilities,  roads  and  trails,  and  includes  project 
priorities) . 

Special  Analyses 

1.  Bulldoze?'  Analysis.  A  special  study  of  bulldozer  use,  includ- 
ing a  map  delineating  those  areas  or  zones,  ordinarily  accessible 
to  dozers,  and  where  such  equipment  is  usually  effective.  Included 
also  in  a  comprehensive  study  of  all  identifiable  dozer  fires  from 
which  rates  of  progress  in  line  construction  and  percent  of  total 
perimeter  that  is  operable  by  dozers  can  be  determined  for  each 
zone.  The  maps  and  other  data  are  by  individual  forests. 

2.  Tanker  Analysis.  A  special  study  of  the  tanker  fire  problem 
by  individual  forests,  covering  such  fields  as : 

a.  Occurrence  rate  and  trend  in  man-caused  fires. 

b.  Slash  or  other  rapid-spread  fuel  areas  in  relation  to  road 
accessibility. 

c.  Nonroad  tanker  use ;  study  of  areas  where  lighting  as  well 
as  man-caused  fires  may  be  accessible  to  4-wheel  drive 
equipment. 

d.  Study  of  existing  and  prospective  tanker  bases  and  need 
for  water-source  developments. 

3.  Smokejumper  Analysis.  This  study  covers  the  entire  field  of 
smoke  jumping,  including  transportation.  It  is  used  to  determine 
the  number  of  jumpers  required  on  an  expectancy  basis;  the  rela- 
tive value  of  different  operating  bases  and  the  degree  of  centrali- 
zation needed  to  insure  efficiency.  It  also  covers  the  subjects  of 
pack-stock  and  mechanical  equipment  for  the  return  of  gear. 

4.  Minor  Power  Equipment.  As  other  types  of  power  equipment 
(i.e.,  chain  saws,  fireline  trenchers,  etc.}  come  into  practical  use, 
separate  studies  are  conducted  along  the  lines  of  the  bulldozer  and 
tanker  studies  and  for  similar  purposes. 

The  Method 

The  actuarial  system  of  fire  suppression  planning  can  best  be 
described  by  use  of  a  triangle,  similar  to  the  familiar  fuel-heat- 
oxygen  combination  used  in  explaining  flammability.  In  this  case, 
however,  we  use  fuel,  weather,  and  fire-starting  agencies  as  the 
three  points  of  the  triangle.  Under  previous  planning  systems, 
mobilization  has  been  based  on  something  like  this : 

Fuels  rate  X  and  weather  is  such  that  we  are  approaching  a 
Burning  Index  of  Y;  therefore,  since  it  is  midsummer,  with  the 
likelihood  of  severe  lightning  storms,  and  since  the  woods  are  full 
of  huckleberry  pickers,  we  must  be  prepared  to  "give  'er  the 
works."  Just  what  that  means  in  terms  of  men,  methods  and 
machines,  as  applied  to  that  particular  fuel  rating  at  that  partic- 
ular LB.  I.,  at  that  time  of  the  year  and  in  that  area,  is  left  mainly 
to  judgment.  This  may  mean  the  pessimistic  reflection  of  some 
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oldtimer  on  the  tough  seasons  of  1929,  1931,  and  1934,  or  it  may 
mean  the  vague  optimism  of  a  newcomer  who  has  never  seen  a 
bad  fire  season. 

In  the  new  system,  we  attempt  to  calculate  the  precise  mathe- 
matical betting  odds  in  all  cases  where  measurements  are  impos- 
sible and  forecasts  good  only  on  a  short-range  basis.  In  applica- 
tion it  works  thus :  With  an  X  fuel  rating  and  a  Y  Burning  Index, 
at  this  particular  time  of  year  and  in  this  unit,  the  betting  odds 
are  2  to  1  that  we  will  need  K  men,  L  units  of  certain  specified 
types  of  power  equipment,  F  trucks,  G  head  of  pack-stock,  etc., 
etc.  The  "even"  or  50-50  odds  may  double  the  manpower  require- 
ment and  boost  the  need  for  trucks,  but  not  change  the  special 
equipment — or  it  may  do  otherwise.  If  we  want  to  play  a  safe 
game,  with  the  odds,  say  at  1  to  19  in  our  favor,  the  requirements 
may  approach  the  high  levels  of  the  oldtimer's  memories  of  1931 ; 
and  it  might  be  utterly  foolish  to  prepare  for  such  an  eventuality. 
As  conditions  become  more  critical,  specific-requirement  and 
locality  calculations  can  be  made  daily  and  pinpointed  to  a  finer 
degree. 

The  arrangement  of  the  planning  material  is  such  that  data 
on  individual  factors  can  be  segregated  and  localized  to  almost  any 
degree  of  refinement  desired. 

I  should  like  to  repeat  here  that  the  individual  fire  analysis  from 
which  the  expectancy  tables  are  compiled  is  not  just  a  mass  of 
statistical  data.  What  may  be  regarded  as  the  equivalent  of  a  care- 
ful post  mortem  was  conducted  for  each  fire.  Only  the  geographic 
location,  time  of  year  and  time  of  day,  are  recorded  with  historic 
exactitude.  All  other  facts  regarding  behavior  and  action  are  re- 
cast in  terms  of  present-day  conditions,  transportation  facilities, 
and  methods.  Certain  man-caused  fires  were  thrown  out  because 
they  would  not  have  occurred  under  the  present  situation.  Many 
fires  were  adjusted  downward  as  to  manpower  and  length  of  con- 
trol-line requirements,  in  order  to  compensate  for  the  faster  trans- 
portation or  better  techniques  that  are  available  now.  In  other 
instances,  the  manpower  (or  machine  power)  was  boosted  appreci- 
ably to  comply  with  present-day  practices — the  result  being  less 
burned  area  and  less  final  cost  at  the  expense  of  heavier  initial 
attack. 

As  is  logical  in  a  system  based  on  expectancy  tables,  averages 
are  not  used  except  in  a  few  instances  where  a  quick  figure  is 
needed  for  purposes  of  comparison.  In  the  calculation  of  such 
factors,  for  example,  as  number  of  suppression  men  required,  the 
average  figure  is  almost  invariably  much  too  high.  This  is  due  to 
the  tremendously  overweighted  effect  of  one  or  two  bad  seasons 
against  a  normally  light  load. 

To  avoid  the  obvious  dangers  of  a  "strength-of-force"  plan 
based  on  average  figures,  the  present  system  employs  a  means  of 
determining  various  "plan  levels"  that  can  be  tied  in  with  the 
characteristics  and  peculiarities  of  the  various  fire  seasons.  These 
are  explained  as  follows : 
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Plan  Level  1  {the  ranger  district  level) . — In  order  to  provide  a 
businesslike  margin  of  safety,  the  normal  (or  50-50)  level  has  been 
adjusted  slightly  upward — usually  to  provide  coverage  for  11  or 
12  out  of  a  20-year  total.  In  defense  of  this,  it  may  be  stated  that 
no  insurance  agency  that  expects  to  remain  solvent  will  make 
contracts  that  give  the  policyholders  an  even  break  with  the  com- 
pany;  this  is  just  commonsense  logic.  Plan  level  1  may,  therefore, 
be  denned  as  representing  the  maximum  requirements  of  a  normal 
season,  with  a  small  safety  margin  added.  The  "normal"  season 
in  this  case  is  not  measured  by  average  fire  dangers,  duration  of 
dry  weather,  and  total  fire  occurrence.  It  is  measured  in  terms  of 
the  impact  that  these  and  other  elements  have  on  manpower, 
machines,  other  equipment,  transportation,  and  communication 
facilities,  overhead,  special  services,  and  everything  else  that  goes 
to  make  up  the  total  fire  load. 

Plan  level  1  is  also  referred  to  as  the  ranger  district  level,  be- 
cause it  is  the  level  at  which  every  ranger  district  should  attempt 
to  become  self-sufficient.  This  does  not  mean  that  every  district 
ranger  who  has  need  for  bulldozers,  chain  saws,  or  similar  items 
of  power  equipment  at  plan  level  1,  should  have  such  equipment 
tied  down  for  his  exclusive  use.  It  does  mean  that  he  must  know 
where  he  can  get  it  on  short  notice  and  that  he  must  provide  the 
necessary  contracts  and  other  arrangements  well  in  advance  of 
the  time  of  need. 

Plan  Level  2  (the  forest  level). — Rarely  if  ever  does  it  happen 
that  all  ranger  districts  on  a  given  forest  are  hit  by  a  combination 
of  circumstances  that  involve  all  three  points  of  the  triangle 
(fuels,  dry  weather,  and  fire  starts)  at  the  same  time.  Thus,  when 
every  ranger  district  has  gone  as  far  as  possible  toward  becom- 
ing self-sufficient  at  plan  level  1,  it  generally  results  in  a  strength- 
ened forest  organization  that  can  meet  a  somewhat  higher  level 
(usually  13  to  16  years  out  of  20).  This  level  is  attained  by  pre- 
arranged plans  for  rapid  interdistrict  movement  of  men  and  facil- 
ities, plus  the  use  of  project  crews  and  equipment  that  are  cen- 
tralized at  the  forest  level.  Plan  level  2  is  recognized  as  a  definite 
step  above  the  normal,  but  it  still  lacks  many  of  the  earmarks  of  a 
critical  season.  After  all  available  facilities  are  exhausted,  if  the 
requirements  cannot  be  met,  the  forest  should  seek  help  from 
other  units  through  a  designated  dispatcher.  Sometimes  the  prob- 
lem is  relatively  simple  because  a  neighboring  forest  is  in  control 
of  certain  facilities  that  are  in  excess  of  its  own  plan  level  2  needs. 
At  other  times  it  will  require  special  efforts  and  arrangements 
which  may  be  a  regional  as  well  as  a  forest  responsibility. 

Plan  Level  3  (the  group  level) . — We  now  come  to  the  season 
that  is  definitely  in  the  critical  category.  This  does  not  necessarily 
mean  critical  on  a  regional  basis,  we  must  remember  to  keep  our 
sights  properly  alined  and  recognize  that  one  tough  spot  in  the 
region  can  place  us  in  a  situation  that  may  require  desperate 
measures.  If  properly  organized  in  advance,  it  may  often  happen 
that  an  individual  forest  that  is  barely  able  to  meet  its  own  level 
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2  obligations  can  pull  one  ranger  district  through  a  level  3  ordeal 
without  outside  help.  Generally,  however,  when  we  speak  of  plan 
level  3,  we  think  of  a  situation  in  which  at  least  one  forest  is 
definitely  beyond  its  depth  through  having  more  than  one — per- 
haps several — ranger  districts  in  a  critical  situation.  Such  situa- 
tions immediately  become  a  regional  problem  but  should  be  con- 
fined at  the  group  or  zone  level  insofar  as  reasonable  and  practical. 
It  is  often  difficult  and  sometimes  virtually  impossible  to  line  up 
the  volume  of  manpower,  machines,  overhead,  and  transport  facil- 
ities within  one  group  of  forests  to  meet  a  simultaneous  outbreak 
in,  say,  three  forests  in  the  northern  Idaho  zone  or  two  in  western 
Montana,  but  we  can  still  do  our  best.  A  plan  level  3  organization 
within  one  zone  should  take  care  of  from  17  to  19  years  out  of  20 
within  the  group  area. 

Plan  Level  4  {the  regional  level). — This  is  the  top  level  rep- 
resented by  the  so-called  bust  season.  Within  the  20-year  period 
covered  by  the  analysis,  the  Northern  Region  has  had  three  such 
years  that  affected  the  entire  region.  These  were  1931,  1934,  and 
1940;  the  first  two  were  occasioned  mainly  by  critical  burning 
conditions,  the  other  by  worse-than-normal  burning  conditions 
coupled  with  extreme  concentrations  of  lightning  fires.  As  with  the 
other  levels,  it  must  be  recognized  that  a  single  ranger  district 
or  even  an  entire  forest  can  reach  level  4  without  necessarily 
loading  the  region  to  that  level.  However,  it  is  almost  certain  that 
a  level  4  on  a  single  ranger  district  with  a  high  potential,  will  not 
only  greatly  overload  the  forest  but  may  place  the  entire  group  in 
a  level  3  situation — even  though  all  other  districts  are  at  normal  or 
below.  The  planning  of  facilities  and  manpower  for  level  4  on 
a  regional  or  even  a  zonal  basis  becomes  immediately  a  regional 
problem  and  invariably  requires  aid  from  other  regions  or  from 
military  sources,  or  perhaps  both.  While  the  entire  region  has  not 
experienced  level  4  conditions  since  1940,  certain  individual 
forests  were  very  closelv  approaching  that  condition  in  1944, 
1945,  and  1949. 

Uses  of  the  Plan 

In  conclusion,  I  should  like  to  emphasize  the  fact  that  the 
Northern  Region's  actuarial  fire  suppression  plan  is  neither  a 
substitute  for,  nor  an  adjunct  to  the  well-known  "Hornby  Pre- 
suppression  Plan"  that  has  been  used  (with  increasing  modifica- 
tions) in  this  region  for  the  past  20  years.  By  the  very  nature  of 
its  construction,  the  new  plan  cannot  differentiate  between  cer- 
tain presuppression  and  suppression  features.  Hence,  it  does  over- 
lap the  Hornby  Plan  to  a  limited  extent  in  the  field  of  prepared- 
ness and  initial  action  on  the  small  (smokechaser)  fire.  It  does 
not  enter  the  phases  of  prevention  or  detection,  but  it  does  cover 
all  action  subsequent  to  the  initial  discovery,  from  the  single 
mission  of  a  lone  smokechaser  to  the  heaviest  reinforcements  re- 
quired on  large  project  fires. 
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Once  the  analyses  are  completed  and  the  data  properly  ar- 
ranged, modernization  of  the  plan  at  5-year  intervals,  or  even 
oftener  if  desired,  is  not  an  exceptionally  difficult  nor  time-con- 
suming job.  It  is  assumed,  of  course,  that  transportation  maps, 
maps  and  records  of  slash  and  other  high-hazard  areas,  and  such 
similar  data  will  be  kept  currently  up  to  date  with  a  reasonable 
degree  of  regularity.  This,  of  course,  would  be  necessary  under 
any  kind  of  planning  system.  Assuming  that  this  is  done,  the 
actual  analysis  of  a  recent  5-year  period,  and  consolidation  of  the 
data  into  a  set  of  revised  tables,  can  be  accomplished  in  from  4 
to  6  man-weeks  per  forest.  New  innovations  in  travel  speeds  or 
fireline  producing  equipment  will,  of  course,  require  additional 
study  and  analysis,  but  again,  this  would  be  needed  under  any 
consideration. 

Probably  the  greatest  present  value  of  this  type  of  plan  is  its 
adaptability  in  providing  the  answers  to  almost  any  kind  of 
special  problem.  To  date,  it  has  played  a  major  part  in  such  mat- 
ters as  the  determination  of  pack-stock  needs,  evaluation  of  the 
Remount  and  Winter  Range,  decentralization  of  warehousing, 
various  problems  concerning  the  smokejumpers  and  other  aerial 
services,  the  Spokane  Warehouse,  the  new  aerial  development 
center,  and  others.  It  has  been  the  basis  of  priorities  in  the  assign- 
ment of  tanker  units  and  is  used  currently  in  establishing  levels 
and  approving  placement  of  handtools  at  the  ranger-district, 
forest,  and  subregional  levels.  It  also  determines  the  levels  for  our 
centralized  fire  caches  at  Missoula  and  Spokane.  It  is  used  as  a 
check  in  approving  or  disapproving  revisions  and  adjustments  in 
the  seasonal  forces  of  the  various  forests  and  in  the  distribution  of 
fire  training  funds. 

The  most  recent  use  made  of  the  tables  was  to  determine  the 
impact  of  peak  loads  on  present  and  probable  future  radio  chan- 
nels. From  the  expectancy  tables  it  was  possible  to  graph  the  in- 
formation needed  in  a  matter  of  hours;  otherwise  it  would  have 
taken  weeks  of  study  and  compilation. 

Another  and  perhaps  greater  use  is  dependent  on  progress  in 
developing  simplified  methods  in  fuel-map  revision  and  our  ability 
to  teach  rangers  and  district  dispatchers  to  use  the  suppression 
plan  guides.  A  few  are  well  acquainted  with  this  system  of 
planning,  having  taken  a  part  in  its  early  development,  but  many 
more  are  unfamiliar  with  the  data  itself,  as  well  as  with  the  means 
of  application  to  a  ranger  district. 

The  satisfactory  completion  of  a  zoning  project,  which  would 
divide  the  region  into  suppression  zones  and  attack  units,  is  the 
No.  1  need  if  we  are  to  get  maximum  use  out  of  the  vast  amount 
of  information  that  has  been  compiled.  Next,  and  perhaps  equally 
important,  is  the  need  for  continued  efforts  to  indoctrinate  rangers 
and  their  fire  control  assistants  in  the  application  of  the  actuarial 
principle,  particularly  to  the  organization  and  mobilization  of 
suppression  forces.  These  are  the  only  real  stumbling  blocks  that 
prevent  the  suppression  plan  from  reaching  its  final  goal — the 
completion  of  a  workable  action  plan  on  every  ranger  district. 


EXPLORING  THE  POSSIBLE  USE  OF  FIRELINE  PLOWS 

IN  THE  WEST 


Fred  G.  Ames 

Forester,  Region  8,  U.  S.  Forest  Service 

In  the  southeastern  United  States,  fireline  plows  have  long  been 
used  as  a  tool  in  fire  suppression.  The  past  decade  has  seen  re- 
markable progress  in  the  development  of  effective  fireline  plow 
units.  The  use  of  these  plow  units  has  expanded  until  practically 
all  organized  forest  fire  control  agencies  and  many  industrial 
timberland  owners  depend  upon  such  equipment  for  fire  control 
work.  (More  than  1,500  mechanized  plow  units  are  working  in  the 
South.) 

For  the  past  two  years  Region  8  of  the  United  States  Forest 
Service  has  been  conducting  extensive  tests  of  fire  plows  to  deter- 
mine the  capabilities  of  proved  units,  by  types  and  size  classes, 
under  many  different  conditions.  The  results  of  these  tests  will 
be  available  to  fire  control  agencies  wherever  plow  units  have 
possible  use  as  an  effective  fire  control  tool. 

In  September  1952,  a  reconnaissance  trip  through  several  areas 
in  the  West  was  made  to  determine  the  possible  use  of  fireline 
plows.  The  examination  was  based  on  a  comparison  of  conditions 
existing  on  these  areas  with  the  various  conditions  encountered 
during  test  work  in  Region  8.  Many  similar  conditions  were  found. 

The  first  area  examined  was  the  Bessey  Division  of  the 
Nebraska  National  Forest.  This  area  had  many  characteristics 
common  to  the  sand  pine  "scrub"  of  the  Ocala  National  Forest, 
where  the  disk-type  fireline  plow  has  been  the  principal  fire  tool 
for  more  than  10  years.  The  forest  areas  on  the  Bessey  Division 
consist  of  ponderosa,  jack,  Austrian,  and  Scotch  pine  and  eastern 
redcedar  plantations  up  to  40  years  old. 

Soils  on  the  two  areas  are  similar,  a  deep  porous  dune  sand, 
free  of  rock.  The  sod  is  light,  and  while  the  Ocala  "scrub"  has 
scattered  clumps  of  woody  shrubs,  the  forest  floor  of  the  older 
Bessey  Division  plantations  are  practically  free  of  anything  other 
than  a  thin  low  grass.  The  only  obstacles  to  plowing  are  the  oc- 
casional short  steep  slopes  and  these  can  be  successfully  overcome. 

Comparing  forest  and  soil  conditions  on  this  Division  with  the 
testing  areas  in  Region  8,  a  light  disk  plow  pulled  by  a  crawier 
tractor  of  about  20  drawbar  horsepower  should  be  effective  in  the 
younger  plantations  and  the  open  areas,  building  150  to  200 
chains  of  plow  line  per  hour.  In  older  plantations  where  stand 
density  will  be  a  factor,  a  medium  or  heavy  disk  plow  pulled  by  a 
crawler  tractor  of  about  38  drawbar  horsepower  should  produce 
between  125  and  170  chains  of  line  per  hour. 
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The  other  seven  selected  areas  examined  during  this  recon- 
naissance trip  were  on  the  Harney  National  Forest  in  South 
Dakota,  the  Boise  Forest  and  the  Bureau  of  Land  Management 
lands  in  Idaho,  the  Modoc  and  Lassen  Forests  and  a  portion  6f 
the  Sacramento  front  country  in  California,  and  the  Coconino 
plateau  in  Arizona. 

Topography  on  these  areas  varies  from  rolling  to  steep  and 
rugged,  yet  on  all  of  them  sufficient  plowable  topography  exists 
to  justify  the  use  of  fire-plow  units.  Many  of  the  forest  conditions 
and  much  of  the  terrain  in  the  ponderosa  pine  type,  occurring  on 
most  of  the  areas  examined,  resembled  conditions  found  on  the 
testing  areas  in  the  Ouachita  Forest  of  western  Arkansas,  where 
a  light  plow  pulled  by  a  light  crawler  tractor  is  successfully  used. 

Dense  stands  of  ponderosa  pine  reproduction,  similar  stands  of 
lodgepole  pine,  and  some  brush  areas  will  be  definite  physical  ob- 
stacles in  plow  line  production.  Similar  conditions  of  density 
existed  on  one  or  more  of  the  testing  areas  in  South  Carolina  and 
Florida.  These  physical  obstacles  can  be  overcome  by  use  of  a 
suitable  size  crawler  tractor.  Most  of  the  juniper-sagebrush  type 
is  definitely  plowable.  as  are  considerable  areas  found  in  the 
lodgepole  pine,  alpine  fir,  and  white  fir  types. 

Down  timber  (heavy  logging  slash,  down  snags,  blowdown,  and 
bug-killed  timber)  is  one  physical  obstacle  to  plowing  that  will 
cause  difficulty  to  the  plow  unit  on  areas  otherwise  suitable.  On 
areas  where  down  timber  is  heavy,  it  will  be  necessary  to  clear  a 
way  for  the  plow. 

The  plow  type  suggested  for  use  on  these  seven  areas  is  the 
Talladega  mountain-type  middlebuster.  This  plow  is  simple  in 
construction,  has  no  moving  parts,  and  is  designed  for  use  in 
rocky  soils.  It  makes  a  V-shaped  furrow,  moves  a  minimum  of 
dirt,  and  distributes  the  berm  evenly.  The  plow  point  is  designed 
to  work  between  rocks  and  to  free  itself  of  most  of  the  solid  rock 
and  tree  roots  encountered.  This  type  of  plow  unit  is  compact,  as 
is  necessary  for  operation  in  mountain  country. 

This  type  of  plow  was  tested  in  the  mountains  of  northern 
Georgia  and  western  Arkansas.  During  these  tests  a  light  crawler 
tractor  with  a  rating  of  18  drawbar  horsepower  was  successfully 
used  to  construct  plow  line  on  downhill  slopes  of  up  to  66  percent, 
side  slopes  up  to  45  percent,  and  uphill  slopes  up  to  30  percent. 
Line  production  on  these  tests  averaged  91  chains  per  hour  for 
31  %  miles  under  simulated  fire  suppression  conditions. 

The  successful  use  of  a  fireline  plow  in  the  areas  examined  is 
dependent  upon  a  well-balanced  unit  which  is  properly  armored, 
adjusted,  and  outfitted  for  the  job,  operated  by  a  well-qualified 
and  experienced  man  familiar  with  the  unit's  capabilities  and 
working  with  a  trained  and  well-organized  support  crew.  Under 
such  conditions  fireline  plows  could  be  highly  effective  fire  sup- 
pression tools. 


A  COMPACT  MAP  CABINET  FOR 
FIRE  DISPATCHER'S  USE 


Francis  L.  Coyle 

Forestry  Aid,  Chippewa  National  Forest 

This  map  rack  was  designed  to  hold  all  maps,  forms,  and  in- 
formation required  by  the  dispatcher,  in  an  easily  accessible 
manner  but  in  only  a  minimum  amount  of  wall  space.  Overall 
dimensions  are  33  by  31  by  7  inches.  In  addition  to  the  space  on 
the  back  of  the  doors,  the  rack  contains  four  panels  mounted  on  a 
movable  base  bolted  to  a  frame.  This  frame  is  fastened  to  the  in- 
side center  of  the  cabinet  and  can  be  pulled  out  so  that  all  four 
panels  can  be  consulted  merely  by  turning  the  panels  as  pages  in 
a  book  (fig.  1) . 


Figure  1. — Frame  pulled  out  and  panels  ready  to  be  turned. 


The  cabinet  contains  the  following  material :  Travel-time  maps, 
a  lookout  manning  guide,  firefighter  wage  rates,  names  and  tele- 
phone numbers  of  five  firefighter  squads,  the  Cass  Lake  District 
presuppression  plan,  a  fire  clanger  record  form  274  R-9,  Forest 
Supervisor's  presuppression  plan,  the  current  fire  record  form 
F-5  R-9,  a  current  fire  record  map,  a  district  map  showing  areas 
requiring  special  attention  in  fire  protection,  an  organization  map, 
a  services  of  supply  map,  the  Unit  action  plan,  a  manpower  place- 
ment map,  a  fire  organization  chart,  and  an  atlas  of  district  fuel 
type  maps. 
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FIRE  PLOTTING  RULE 


John  L.  Kerzisnik 

Forester,  Superior  National  Forest 

The  transmission  of  accurate  fire  data  from  an  air  scout  to  the 
forest  fire  officer  on  the  ground  is  always  of  paramount  impor- 
tance. In  the  interests  of  efficiency,  the  data  must  be  both  brief 
and  complete.  This  becomes  increasingly  more  important  during 
periods  of  high  fire  danger  when  traffic  on  radio  channels  is  apt 
to  be  heavy. 

A  simple  rule  to  facilitate  the  work  of  the  air  scout  is  shown  in 
figure  1.  The  device  consists  of  a  plastic  azimuth  circle  equipped 
with  a  graduated  indicator  arm  of  the  same  material.  A  brass 
rivet  acts  as  the  pivot  around  which  the  arm  rotates.  The  azimuth 
circle  is  a  Forest  Service  issue  item  used  in  plotting  fires.  The 
indicator  arm  was  constructed  of  plastic  1/16  inch  thick. 

On  a  map,  preferably  timber  type,  the  air  scout  picks  a  suitable 
orienting  point  near  the  map  information  he  wishes  to  plot.  The 
orienting  point  may  be  a  section  corner,  point  of  a  lake  or  stream, 
or  any  other  easily  identifiable  map  feature.  The  center  of  the 
azimuth  circle  is  placed  on  this  point.  In  figure  1  the  orienting 
point  is  the  one-quarter  corner  between  section  13  and  18. 

Readings  of  angles  and  distances  to  relevant  data  such  as  water 
chances,  spot  fires,  ridges,  and  swamps,  are  transmitted  to  the 
receiving  party  by  means  of  radio.  They  are  plotted  by  means  of 
a  similar  device  similarly  oriented  on  a  map  of  the  same  type  and 
scale.  Figure  1  shows  the  location  of  some  pertinent  points  on  a 
going  fire. 

When  map  data  gets  outside  the  range  of  the  graduated  arm, 
the  orienting  point  can  be  shifted  to  some  other  map  feature  and 
plotting  continued  from  the  new  point. 

Should  other  facilities  be  lacking,  the  size  and  shape  of  a  fire 
can  be  reasonably  shown  by  plotting  and  joining  tangents  to  all 
curves  on  the  perimeter  of  a  fire. 

When  photographs  are  used  instead  of  maps,  a  holder  is  sug- 
gested. A  simple  holder,  made  from  a  square  of  plastic  and  fitted 
at  the  corners  with  photo  holding  slots  held  in  place  by  plastic 
cement,  will  carry  a  9-  by  9-inch  photo.  The  photo  fits  on  the 
reverse  side  of  the  plastic  holder.  The  azimuth  circle  and  indicator 
arm  are  fixed  in  the  center  by  plastic  cement.  When  the  photo  is 
in  place,  the  principal  point  will  fall  directly  underneath  the  pivot. 
Readings  are  taken  as  before,  transmitted  by  radio  and  plotted  at 
the  receiving  station  on  a  similar  photo.  The  use  of  photos  is 
limited  to  where  two  sets  of  similar  prints  are  available. 

From  brief  experience,  the  indications  were  that  the  method 
could  best  be  utilized  by  having  the  observer-scout  as  a  passenger 
together  with  the  forest  officer  in  charge  of  directing  the  opera- 
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T6/A/  R//W  T6/A/  R/OU 


Figure  1. — Plastic  azimuth  and  scale  in  use.  Readings  are  to  spot  fire  a, 
49°  distance  71;  spot  fire  b.  50°  distance  86;  and  beaver  flowage,  1° 
distance  64. 

tion  from  the  air.  This  allows  the  scout  to  do  his  plotting  in  con- 
junction with  current  actions.  It  also  allows  the  scout  to  divorce 
himself  from  other  radio  traffic  and  treat  the  mapping  job  as  a 
separate  project. 

Photo  interpreters  with  a  background  of  air  checking  photo- 
graphs can  readily  adapt  themselves  to  mapping  and  plotting  fire 
data,  gaging  distances,  and  identifying  types. 

This  method  of  transmitting  fire  data  is  very  simple  to  apply. 
Each  orienting  point  in  effect  simulates  a  fire  tower  giving  angle 
and  distance  readings  to  any  point  within  the  range  of  the  indi- 
cator arm. 


KENTUCKY  FIRE  FINDER 


Ralph  A.  Nelson,  District  Forester,  and  L.  B.  Dunn,  Ranger, 
District  Western,  Kentucky  Division  of  Forestry 

The  Kentucky  fire  finder  is  not  exactly  a  new  idea,  but  rather 
a  new  combination  of  several  old  ideas.  Its  construction  is  rela- 
tively simple;  materials  are  easy  to  obtain  and  cost  only  about 
$5  per  finder  (fig.  1). 

The  sights  and  the  various  disks  were  cut  out  on  a  small  band 
saw.  A  zinc  linecut  of  a  standard  8-inch  Forest  Service  pro- 
tractor was  made  at  the  local  newspaper  office  and  used  in  a  job 
press  to  print  the  protractor  directly  on  the  V^-inch  plywood  disk. 
This  provides  a  cheap,  accurate  and  durable  protractor. 

A  solid  top  with  a  small  window  and  cross  hair  for  observing 
the  protractor  makes  it  possible  to  eliminate  errors  in  reading. 
This  is  considered  important  with  the  inexperienced  lookouts  so 
often  used  these  days. 

The  finder's  three  small  disks  provide  a  simple  yet  accurate 
method  of  shifting  the  finder  to  clear  obstructions.  This  idea  was 
taken  from  the  Minnesota  finder  described  by  Roger  Williams  in 
the  January  1951  issue  of  Fire  Control  Notes. 

Materials  needed  are  as  follows :  1-  by  3-inch  seasoned  yellow- 
poplar  for  sights  A  &  B  (fig.  1)  ;  3/8-inch  fir  plywood  for  top  disk 
C;  V2-inch  fir  plywood  for  disk  G;  1/4-inch  fir  plywood  for  the 
three  small  disks  H;  3/4-inch  fir  plywood  for  bottom  disk  /; 
1/8-inch  hard  board  for  washer  E;  a  zinc  linecut  of  an  8-inch 
protractor  from  which  impression  F  was  obtained  on  disk  G; 
seven  1/8-inch  flat-headed  bolts  to  assemble  the  various  parts 
(notice  that  the  three  bolts  L  project  1/4  inch  beyond  their  nuts 
and  fit  into  holes  K  in  disks  H)  ;  two  horsehairs  for  sight  A  and 
opening  D  in  disk  C.  The  horsehairs  were  the  most  difficult  ma- 
terial to  obtain. 

Sights  A  and  B,  41/2  inches  high,  are  brought  to  a  slight  point 
at  the  top  center,  to  help  "rough  in"  the  sight  on  a  fire.  Disk  C  is 
16  inches  in  diameter.  Window  D  has  a  radius  of  3*4  inches  for 
inner  cut  and  4  3/8  inches  for  outer  cut;  an  angle  of  40°  from 
center  determines  other  two  sides  of  window. 

Washer  E  has  a  6-inch  diameter  with  ^-inch  center  hole.  Disk 
G  is  17  inches  in  diameter.  Stock  for  this  disk  was  cut  18  inches 
square,  and  the  protractor  F  was  printed  roughly  in  its  center. 
After  the  ink  had  dried  the  17-inch  circle  was  inscribed  about  the 
center  of  the  protractor. 

Disks  H  are  7*4  inches  in  diameter.  Holes  K  6  inches  from 
center  take  bolts  L  (straps  could  have  been  used  in  place  of  these 
disks  as  in  the  Minnesota  finder,  but  it  was  felt  that  the  disks 
would  provide  a  steadier  base) .  Disk  J  is  17  inches  in  diameter. 
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Figure  1. — Three  views  showing  component  parts  of  the  Kentucky  fire  finder. 


WASATCH  FIRE  TOOL  CACHE  BOX 


Frank  Stone 


Fire  Dispatcher,  Wasatch  National  Forest 

We  have  recently  designed  a  fire  tool  cache  box  that  we  believe 
is  an  improvement  over  the  old-style  caches  we  have  used.  Other 
forests  and  regions  may  be  interested.  The  box  is  designed  for  a 
10-man  outfit.  The  equipment  is  placed  in  the  box  as  follows 
(fig.  1)  :  1st  long  compartment  at  back  of  box,  4  pulaskis  and 
safety  sheathes;  2d  long  compartment  in  center,  8  baby  shovels; 
3d  long  compartment  in  front,  10  knapsacks  with  supplies  and  2 
files,  1  whetstone,  4  small  first-aid  kits,  1  5V2-foot  crosscut  saw 
and  2  handles ;  4th  compartment  at  left  end,  1  5-gallon  waterbag 
and  5  1-gallon  canteens.  Because  the  box  partitions  are  removable 
it  can  be  used  for  almost  any  combination  of  tools. 

A  sheet-metal  covering  adds  to  the  life  of  the  box  and  gives  it 
protection  against  the  weather.  Two-  by  four-inch  cleats  are  at- 
tached to  the  bottom  to  prevent  rotting  when  the  box  rests  on  the 
ground. 

The  box  can  be  transported  easily  by  pickup.  This  facilitates 
both  spring  delivery  to  cooperator,  per  diem  guard,  or  other  loca- 
tion, and  pickup  when  the  season  is  over  so  that  the  contents  can 
be  checked  and  reconditioned  at  the  central  warehouse. 

Drawings  of  the  box  can  be  obtained  by  writing  to  the  Regional 
Forester,  U.  S.  Forest  Service,  Ogden,  Utah. 
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Figure  1. 


PICKUP  TOOL  RACK  AND  RADIO  BOX 


Vernon  Lewis 

Fire  Control  Assistant,  Klamath  National  Forest 

A  pickup  tool  rack  and  radio  box  has  been  designed  and  put  in 
use  on  the  Salmon  River  District.  The  rack  provides  a  safe  and 
handy  place  for  tools  and  does  not  interfere  when  pickup  is  used 
for  hauling.  The  rack  sits  next  to  the  cab  and  is  fastened  to  the 
bed  by  two  1/4-inch  bolts  at  each  end.  The  radio  transmitter  and 
receiver  boxes  are  mounted  on  sliding  shelves  so  they  are  easily 
available  for  servicing,  (fig.  1). 


Figure  1. — Tool  rack  from  rear  of  pickup;  radio  box  door  closed  and  open, 
showing  transmitter  and  receiver  units  on  sliding  shelves. 


A  canteen  rack  mounted  behind  the  tool  handles  consists  of  a  1- 
by  4-inch  base  with  a  1-  by  2-inch  back.  Canteens  are  held  in  place 
by  a  cord  and  light  spring.  The  cord  is  fastened  to  the  rack  at  one 
end  and  a  screen  door  hook  is  used  on  the  other  end. 

Scrap  lumber  was  used  to  make  these  racks  but  3/4-inch  ply- 
board  would  be  better  and  would  simplify  construction.  Light 
aluminum  was  used  to  cover  the  radio  box.  Small  blocks  of  2-  by 
4-inch  lumber,  shaped  or  notched  to  hold  tool  heads,  were  nailed  to 
the  bottom.  Rubber  straps  with  spring  snaps  hold  handles  in  slots. 

An  accessory  box  may  be  placed  in  front  of  the  rack  and  securely 
locked  in  place  by  fastening  IV2-  by  4-inch  pieces  to  the  bottom 
of  the  box  and  extending  them  beneath  the  tool  rack  to  the  front 
of  the  pickup  bed.  Removable  pins  through  the  bottom  of  the 
rack  into  these  pieces  lock  the  box  in  place.  When  needed  the  box 
may  be  removed  by  pulling  the  lock  pins  and  sliding  box  out. 
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STATISTICAL  FIRE  NARRATIVE  REPORT 


Richard  F.  Johnson 

Assistant  Fire  Dispatcher,  Angeles  National  Forest 

Immediate  analysis  of  fire  suppression  action  is  conceded  to  be 
one  of  the  best  methods  of  recognizing  and  remedying  weak  spots 
in  a  fire  organization.  Prior  to  1940  the  U.  S.  Forest  Service 
Statistical  Fire  Report  required  an  analysis  of  such  items  as  Dis- 
covery Time,  Report  Time,  Get-Away  Time,  and  Travel  Time,  all 
important  factors  in  fire  suppression.  Revisions  of  the  Statistical 
Fire  Report  Form  929  in  recent  years  have  eliminated  this  analy- 
sis section  leaving  the  fire  planner  with  an  excellent  set  of  statis- 
tics but  in  many  cases  without  the  reasons  as  to  why  the  action 
occurred. 

STATISTICAL  FIRE  NARRATIVE  REPORT 


(Complete  form  in  pencil  for  each  Statistical  Fire-Include  only  information  not 
covered  in  Form  929  follow  forest  service-action  that  leads  to  first 
constructive  work  on  the  fire) 

NAME  OF  FIRE     D/fWW-  R/HLK;  SIZE  CLASS        B  DATE  7//a/^ 

DISCOVERY  TIME:      p  /T        If  Discovery  time  exceeds  Regional  Standard  of  15 
(fclinj)   Hrs  '. 

minutes  check  reason.    (1)  Lookout  man  failure  (2)Lookout  not 

occupied       X  (3)  Fire  at  night  (4)  Smoke  or  haze  

(5)  If  in  "Blind  Area"  state  time  since  last  detection  patrol  

(6)  Patrolman  away  from  patrol  area       X  (7)  Other  

REPORT  TIME  TO  FOREST  SERVICE  OFFICER:       /Q        If  Report  Time  exceeds  Regional 

QlinJ  Hrs. 

Standard  of  5  or  8  minutes  (whichever  is  applicable-Ref :    Page  97,  Fire 
Control  Handbook  Part  I,  check  reason,    (l)  Uncertain  of  existence  or 

location  of  fire   .(2)    Dispatcher  seeking  confirmation  of 

location   (3)  Nc~one  available  to  receive  or  transmit  report  

(4)  Telephone  failure  (5)  Radio  failure  (6)  Failure  to  use 

nearest  communication  facilities  (7)  Failure  to  report  directly 

to  responsible  agency  X  (8)  State  the  route  report  followed  in  £7  L-rf. 
[9 )  Oth  F' ^  '  •*-CinuuTY  EUS^2££2L  To  tf/va/ri  trs  h,s  Pmt*  **jp~ 

GET  AWAY  TIME :     p  If  elapsed  Get-away  time  exceeds  Regional. Standard 

<t&nj  HrsT 

of  2  minutes  check  reason.    (1)  Seeking  confirmation  (2)  Gathering 

men  (3)  Not  prepared  to  go  Why  

U)  Stopping  to  eat  (5)  Mechanical  failure  (6)Handling  this 

fire  as  one  of  series  (7)  Other  

TRAVEL  TIME:       If)  If  elapsed  Travel  Time  exceeds  standard  on  Hour  Control 

U&ni  Hrs. 

Map,  check  reason:    (1)  Got  lost  (2)  Took  wrong  route  

(3)  Stopped  to  pick  up  men  or  equipment  enroute  (4)Location  of  fire 

erroneous     Y   ,—(5)  Hunting  for  fire   ~T6)Work  on  other  firet 

enroute  (7)  Congested  traffic  conditions  (8)  Fire  not 

chased  by  nearest  man  (9)  Other  

INITIAL  ATTACK  FORCE:    Were  initial  attack  forces  adequate,  considering  fuels, 
topography,  weather  conditions  etc?     tfo        If  inadequate, 
(yes  -  no) 

state  why SoFF/ClEAfT  KjmFER^                 D/sP^TO/Z^D  RuT 
Hfff/OTcQt-  fULaMLH  H/l/f  AtoV£(?  Itf  


IS 


Figure  1. 
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Boards  of  Fire  Review  held  in  Region  5  at  the  close  of  the  1951 
season  pointed  out  the  need  of  some  method  of  supplementing  the 
statistics  with  a  narrative  report  that  would  explain  the  reasons 
involved  in  failure  to  meet  elapsed  time  and  performance  stan- 
dards. The  Statistical  Fire  Narrative  Report  (figs.  1  and  2)  was 
designed  by  the  Angeles  National  Forest  and  has  been  in  use  dur- 
ing 1952. 

The  report  is  submitted  in  pencil  for  each  statistical  fire  that 
occurs.  It  is  intended  to  follow  Forest  Service  action  regardless  of 
the  cooperative  assistance  received  in  the  suppression  action. 
Entries  are  confined  to  information  that  does  not  appear  on  the 
Statistical  Fire  Report  to  avoid  duplication.  These  reports  are  re- 
viewed currently  by  the  district  ranger,  fire  control  officer,  and 
fire  dispatcher.  A  summary  review  of  each  district's  fires  is  made 
at  the  end  of  the  year  to  point  out  additional  training  needs  and 
corrective  measures. 

INITIAL  ATTACK  ACTION:    Stat©  briefly  the  size-up  and  action  taken  in  initial 
attack. 


O/f  i  r. /A/a  j     ht^PftTOM  6F  Font   FuMp£Fs>   S/F/fT  Tn  

a  old   ^/vpvTy/?/e  Tu.TuA/ca  ntfftst/fitzF  Fa/d  

QIEML  AO  M//^r£S,  flcnoy  riff  EL&E,  flFTfR  

LAQflT-/cA/  Ceh(FtRM£bl  W 'ft  S    g  a  7~/S  FfiQ.  Tc  R  J/-  

Did  the  first  man  on  the  fire  immediately  report  conditions  upon 

arrival?   VF$   If  not,  why. 

Yes'  -  No 

DiRFcr  By  Rnr>,n.  ffLsn  Coiyfirm£D  Fvfl<?~r~  


REMARKS:    State  any  additional  pertinent  information  that  will  clarify  action 
A//=#fi*sr- L/>»knur OA/  ony  off  Quf       mf/iiu*  T-a/dsy. 
ffiFRoLMBb/  HWtlY  FtaM  5 Ffif/<>y  FOR  T1R££  £>/?fi  GAL  Ua  RMM 
&R>-iF,  F/fl-  Fife  Pis Qe/tffeft  &y  F^s/ve-  rtorcRtsr Esa^ 

tyPltF  /4>  //V  Pit  TtiJUFG-R  QRfftA/RCrt,   Elsjl  fcrvflu*y 

Long  r^Z)  //K  Gold  Ceac  X  off  of  L/  TTt~er  -nF^/i/r^a  Dxa  (£flGS 
In  your  opinion  what  corrective  measure  should  be  taken? 

OR  pRn\/<  oF  ff  g££jJE£.  BiZEOLJU/Ztf.  E*£.  72Uji  $£JZA 

WW  w,rM  otaer.  9t&Ekfo  1  £=?  flNt>  C*oj>i=RfiroRs  F2> 
GrFT  RzrofLT.-,  R  0  o  Tfd  Pi r ectc y  7*  Rg-£a>c y  Pcsf>»*/5/sz±: 


Name 

Figure  2. 


Date 


A  DISPATCHER'S  FIRE  LOG 


A.  Virgil  Shoemaker 

Central  and  Zone  Dispatcher,  Angeles  National  Forest 

To  be  complete,  a  fire  log  should  include  an  orderly  arrange- 
ment of  the  day's  events  as  they  happen,  including  times,  orders, 
action,  and  significant  statements  or  decisions  influencing  the  dis- 
patcher's action.  It  should  contain  the  bare  facts  and  nothing  more. 
The  official  log  appears  on  every  dispatcher's  desk,  along  with  the 
radio  and  telephone,  all  within  easy  reach. 

The  record  may  be  jotted  down  in  a  very  informal  way,  the 
log  may  be  typed,  or  it  may  consist  of  a  mechanical  recording.  In 
any  event,  the  facts  are  preserved  in  the  record  for  the  assistance 
and  protection  of  the  dispatcher  and  the  agency. 

The  Angeles  dispatcher  is  responsible  for  initial  action  in  the 
Los  Angeles  River  Drainage,  for  Forest-level  dispatching  for  the 
balance  of  the  Forest,  and  as  a  zone  dispatcher  for  Federal  lands 
in  southern  California.  The  type  of  action  required  varies  widely, 
and  assistance  may  come  from  many  different  sources.  For  our 
particular  problem,  the  commonly  used  bound  log,  or  3-ring 
binder,  does  not  meet  our  needs  as  well  as  the  following  three 
forms  maintained  in  pencil : 

First  report  of  fire. — This  letter-size  form,  punched  for  a  3-ring 
binder,  contains  spaces  for  all  "Lookout  Flashes"  and  "First  Re- 
ports" from  other  sources.  In  the  case  of  a  "Lookout  Flash,"  the 
observer  classifies  and  identifies  his  report,  and  the  dispatcher 
makes  the  appropriate  entries  on  the  form.  A  check  is  used  in  the 
"Type  of  Flash"  column  when  the  observer  is  uncertain,  that  is 
object  may  be  smoke,  dust,  cloud,  ground  fog,  dense  haze,  etc. ;  S 
(for  Smoke  Flash)  when  certain  of  smoke,  but  may  be  incinerator, 
railroad,  or  legitimate  burning;  F  (Fire  Flash)  when  certain  that 
a  fire  is  seen,  flames  or  other  visible  evidence;  and  0  (Other) 
for  such  as  burning  airplane  in  flight. 

If  the  "First  Report"  originates  from  other  than  a  lookout,  as 
much  detail  as  possible  is  obtained  on  what  is  burning,  location 
of  fire,  what  is  on  or  enroute  to  fire,  its  size,  wind,  rate  of  spread, 
cover,  and  pertinent  remarks,  as  well  as  the  name  of  the  person 
calling,  his  location,  and  how  to  reach  for  further  information. 
Sources  other  than  lookouts  account  for  90  percent  of  the  first 
reports  on  this  Forest.  Subsequent  remarks  and  facts  are  entered 
on  the  back  of  this  form,  and  extension  sheets  used  when  needed. 

Dispatch  record. — Overhead,  labor,  and  all  vehicular  or  special 
equipment  sent  to  or  requested  by  the  fire  is  entered  on  an  8-  by 
15-inch  dispatch  record  sheet.  On  large  fires,  labor  may  be  entered 
on  one  sheet,  equipment  on  another.  Items  sent  by  the  dispatcher 
are  entered  in  columns  4  to  10  which  show  (4)  position  on  fire, 
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(5)  name-unit  sent,  (6)  number  sent,  (7)  source,  (8)  equip- 
ment used,  (9)  time  ordered,  and  (10)  time  left  station.  Orders 
received  from  the  fire  are  set  up  on  columns  2  (day,  hour,  num- 
ber), 3  (order  by),  and  4,  and  a  check  entered  in  column  1  when 
order  is  filled  and  columns  5  to  10  completed.  Places  for  "re- 
leases," "at  headquarters,"  and  "remarks"  are  provided.  This 
procedure  permits  the  dispatcher,  in  one  glance,  to  see  what  has 
been  sent  and  what  orders  are  pending.  No  need  to  thumb  through 
the  pages  of  a  log  and  hunt  for  buried  remarks.  A  carbon  copy 
is  sent  to  the  fire  at  the  end  of  the  first  hour  or  two,  to  assist  the 
fire  boss  and  records  officer. 

Fire  order. — Whenever  another  office  or  function  is  involved,  as 
in  the  case  of  a  tractor  and  transport  ordered  by  the  fire  and  furn- 
ished out  of  a  Division  of  Engineering  equipment  depot  pool,  a 
written  "fire  order"  in  drawn  up  and,  if  at  all  possible,  actually 
delivered  to  the  office  involved.  This  eliminates  the  hazard  of 
duplicate  orders  or  new  orders  being  interpreted  as  a  confirma- 
tion. It  also  furnishes  a  written  route  of  travel,  and  indicates  the 
proper  fire  charge,  time  of  order,  and  other  pertinent  information. 
The  dispatcher  is  advised  when  the  order  goes  and  the  "order 
sent"  columns  are  completed  and  the  information  posted  on  the 
Dispatch  Records.  Unfilled  orders  are  held  in  a  "pending"  bin. 

Inasmuch  as  the  Supervisor's  (administrative)  officers  are  in 
another  city,  carbon  copies  of  all  orders  involving  payment  are 
sent  in.  This  covers  orders  for  rental  buses,  U-Drive  trucks, 
organized  crews,  and  similar  items  where  payment  is  required. 
This  establishes  a  fire  obligation,  avoids  overlooking  payments 
and  similar  orders  contracted  for  during  emergency  conditions. 

"First  Report  of  Fire"  form,  "Dispatch  Records,"  and  "Fire 
Orders"  for  a  particular  fire  are  held  and  maintained  together 
in  5-  or  6-bin  desk  trays. 

Substantial  advances  in  dispatching  service  will  come  from 
new  methods  and  improved  working  tools  and  we  have  found  the 
above  system  to  be  of  help  in  our  particular  job. 

a-  £  -in- 

states Forest  Fire  Law  Enforcement  Record,  1952 

During  the  calendar  year  1952  the  States  initiated  7,193  prosecutions  for 
violations  of  their  forest  fire  laws.  This  exceeded  1951  prosecutions  by  954 
cases.  The  1952  prosecutions  resulted  in  6,557  convictions  or  91  percent.  At 
least  22  cases  were  still  pending-  at  the  time  of  this  report. 

Of  the  7,193  cases  prosecuted  1,927  were  for  technical  violations  such  as 
illegal  brush  and  debris  burning,  failure  to  extinguish  camp  fires,  collection 
of  fire  fighting  costs,  etc.  Prosecutions  for  escaped  fires  amounted  to  5,266. 

Virginia  again  led  all  other  States  in  the  greatest  number  of  prosecutions 
with  a  high  of  1,145  cases  of  which  99  percent  resulted  in  convictions.  North 
Carolina  was  again  second  high  with  976  prosecutions  resulting  in  97 
percent  convictions. 

The  States'  records  of  convictions  secured  on  the  number  of  prosecutions 
is  very  good  but  it  should  be  remembered  that  the  total  number  of  prosecu- 
tions is  relatively  small  considering  the  fact  that  more  than  100,000  man- 
caused  fires  were  reported  on  State  and  private  lands  last  year. 


CARD  SYSTEM  FOR  RANGER  DISTRICT  FIRE 
DISPATCHING 

Keith  K.  Knutson 

District  Ranger,  Pike  National  Forest 

On  ranger  districts  with  no  organized  Forest  Service  suppres- 
sion crews,  manpower  is  often  hard  to  obtain  with  the  speed  re- 
quired for  effective  first  attack.  This  is  probably  the  situation  on 
a  majority  of  the  ranger  districts,  and  it  is  certainly  the  case  out- 
side of  the  so-called  "fire  regions." 

It  was  forcibly  brought  to  my  attention  when  I  transferred 
from  the  Arroyo  Seco  District  of  the  Angeles  National  Forest, 
with  headquarters  at  Pasadena,  Calif.,  to  the  South  Platte  Dis- 
trict of  the  Pike  National  Forest,  with  headquarters  at  Buffalo 
Creek,  Colo.  Buffalo  Creek  is  a  hamlet  consisting  principally  of  a 
general  store,  a  filling  station,  and  a  considerable  number  of 
summer  residences,  and  it  is  about  50  miles  from  Denver,  the 
nearest  city.  I  believe  it  is  safe  to  say  that  on  the  Arroyo  Seco 
District  I  had  more  men  in  my  summer  fire  organization  than 
there  are  permanent  residents  on  my  present  district. 

The  South  Platte  District  embraces  more  than  200,000  acres 
and  is  typical  of  those  on  the  eastern  slope  of  the  Rockies  in 
Colorado.  It  has  rough  topography,  not  too  many  roads,  and 
fuel  ranging  from  sparse  to  heavy,  and  from  flashy  to  slow  burn- 
ing. Closely  restricted  grazing  in  the  past  few  years  has  built  up 
the  grass  cover  and  the  lower  slopes  support  a  cover  of  oak 
brush  and  mountain-mahogany  with  some  cheatgrass  in  places. 
Because  of  its  accessibility  to  Denver  and  the  very  heavy  tourist 
trade  in  Colorado,  the  recreation  use  is  extremely  heavy.  "A 
tourist  behind  every  bush"  is  a  stock  expression  here  during  July 
and  August.  In  addition,  there  is  a  "lightning  belt"  centered  on  the 
district. 

In  spite  of  the  potentialities,  the  actual  fire  occurrence  is  not 
high.  The  normal  fire  load  for  the  past  few  years  has  been  15 
starts  per  year,  with  3  of  them  man-caused,  but  it  has  varied 
widely  in  different  seasons.  Although  this  normally  low  load  is^ 
an  advantage,  it  also  presents  a  problem  in  giving  the  local  peo- 
ple, upon  whom  we  must  depend  for  help,  enough  actual  fire 
experience  so  that  they  are  properly  trained  and  in  the  mood  to 
either  respond  quickly  to  a  fire  call  or  to  take  independent  action 
when  necessary. 

The  district  is  staffed  in  summer  with  one  ranger,  one  assistant 
ranger,  one  lookout  with  an  alternate  (the  only  lookout  on  the  Pike 
Forest) ,  and  one  patrolman  whose  time  is  largely  taken  up  clean- 
ing campgrounds  after  tourists.  For  all  other  first-attack  and  first 
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reinforcement  forces  we  are  dependent  on  local  ranchers,  woods 
workers,  resort  owners,  miners,  and  miscellaneous  persons. 

The  general  principles  of  cooperation  by  local  people  and  the 
preparation  of  district  fire  plans  have,  of  course,  been  in  success- 
ful operation  on  this  and  other  forests  for  many  years.  The 
present  discussion  deals  only  with  a  workable  method  of  putting 
that  cooperation  into  effect  with  the  least  delay. 

To  get  the  speediest  initial  attack  with  this  type  of  labor,  we 
felt  that  the  first  requirement  was  a  central  dispatcher.  The 
lookout  is  currently  manned  by  a  married  couple  who  have  been 
there  at  intervals  for  several  years.  The  wife  is  the  regular  look- 
out, and  the  husband  serves  as  alternate  and  also  takes  care  of 
nearby  trail  improvement  and  maintenance  when  not  on  lookout 
duty.  Since  the  lookout  crew  is  the  first  discovery  source  for  75 
percent  of  South  Platte  District  fires,  and  on  duty  at  all  times,  it 
was  decided  to  give  them  this  second  responsibility.  This  has  not 
in  any  way  lowered  their  efficiency  in  performing  their  primary 
duty  of  detection,  and  occasionally  it  gives  an  opportunity  to  de- 
monstrate to  visitors,  of  whom  there  are  some  5,000  or  more  dur- 
ing the  summer  season,  what  actually  takes  place  when  a  fire 
is  discovered  by  the  lookout. 

The  preliminary  work  in  setting  up  this  kind  of  system  is  done 
mainly  by  contacting  prospective  wardens.  They  are  the  key  in- 
dividuals in  the  organization  and  without  their  full  accord  the 
system  could  not  be  a  success.  They  should  be  men  who  have  taken 
an  active  interest  in  conservation  and  fire  control,  easily  reached 
by  phone,  and  available  a  large  part  of  the  time. 

At  the  same  time  cooperators  are  also  contacted.  They  too  must 
have  an  active  interest  and  be  willing  to  go  to  fires,  but  their 
latitude  of  operation  on  initial  attack  is  not  so  great  as  that  of 
the  wardens.  A  third  member  of  the  team  is  a  manpower  co- 
ordinator. This  man  is  used  to  gather  manpower  for  reinforce- 
ments when  necessary.  He  should  be  an  old-timer  in  the  area  who 
knows  the  best  sources  and  availability  of  manpower.  His  age 
and  physical  condition  are  not  an  important  consideration. 

After  the  preliminary  contact  work  is  completed,  the  district 
is  divided  into  warden  zones  and  cooperator  units.  Each  zone 
contains  one  or  more  units.  All  wardens  agree  to  go  to  all  fires 
within  their  zones  if  necessary.  The  cooperators  act  as  initial 
attack  forces  only  within  their  units,  unless  there  is  a  previous 
mutual  agreement  that  they  will  go  into  an  adjoining  unit  when 
the  need  arises. 

A  great  deal  of  thought  must  be  used  in  making  these  divisions. 
Among  the  points  that  should  be  kept  in  mind  are  (1)  physical  lo- 
cation of  cooperator  within  the  unit  ;  (2)  method  of  transporta- 
tion and  availability  of  roads  and  trails;  (3)  agreed  territory  in 
which  the  cooperator  will  operate — this  may  have  to  depend  on 
his  work  and  his  responsibilities;  and  (4)  topography.  On  the 
South  Platte  District  there  are  10  warden  zones  and  33  cooperator 
units,  and  there  are  1  to  7  units  per  zone.  The  outlines  of  the  zones 
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on  our  maps  are  in  red,  those  of  the  units  in  green.  This  color  code 
is  used  throughout  the  system.  The  cards  used  are  made  up  so 
that  all  information  needed  for  dispatching  in  one  zone  or  unit  is 
on  one  card. 

Zone  cards  show  the  following  information,  with  all  phone 
numbers : 

1.  Warden. 

2.  Complete  list  of  cooperators  and  their  units. 

3.  Manpower  coordinator. 

4.  Adjoining  wardens. 

5.  Where  additional  manpower  can  be  obtained. 

6.  Special  dispatching  instructions,  if  any,  in  high-hazard  and  high-rate- 
of-spread  areas. 

The  following  information,  plus  all  phone  numbers,  is  shown  on 
cooperator  unit  cards : 

1.  All  cards  have  "For  fires  in  this  area  call  in  the  following  order  until 
dispatch  is  made." 

2.  Order  in  which  calls  are  made :  cooperator  first,  supervisor's  office  last. 
In  all  cases  the  ranger  is  to  be  notified.  This  is  also  noted  on  all  cards. 

3.  The  nearest  place  where  tools  can  be  obtained. 

4.  Where  water  equipment  is  located,  if  available. 

5.  Where  to  order  food. 

6.  If  power  line-building  equipment  is  available,  this  is  noted. 

In  all  cases  the  telephone  number,  if  any,  is  given.  This  may 
appear  to  be  repetition,  but  it  is  essential  to  speed  and  accuracy. 
These  4-  by  6-inch  cards  are  filed  under  the  zone  headings,  which 
are  in  alphabetical  order.  The  unit  cards  are  immediately  back  of 
the  zone  card  in  the  order  in  which  they  appear  on  the  zone  card. 
On  the  box  is  shown  "Instruction  for  Use,"  as  follows : 

1.  Locate  fire  in  proper  zone  and  unit. 

2.  Pull  unit  card  and  call  manpower  as  shown  on  card  until  dispatch  is 
made. 

3.  If  unable  to  contact  anyone  on  the  dispatching  card,  call  the  super- 
visor's office  for  assistance. 

4.  When  a  call  is  made  from  the  fire  for  additional  manpower,  food,  tools, 
water  equipment,  etc.,  call  as  indicated  on  the  unit  card. 

&  & 

Tanker  Fitting  Color  Code 

The  tanker  fitting  color  code  was  developed  primarily  to  alleviate  the 
difficulties  experienced  in  hooking  together  fittings  with  various  types  of 
threads,  such  as  hose,  tankers,  hydrants,  etc.,  where  various  agencies  are  co- 
operating in  the  suppression  of  fires.  The  California  Region  and  the '  Los 
Angeles  County  Fire  Department  use  five  colors  that  are  most  distinguishable 
during  both  night  and  day  operations  to  identify  the  various  threads  as  fol- 
lows: black,  Parallel  Iron  Pipe;  yellow,  National  Standard;  green,  Pacific 
Coast;  blue,  Chemical;  and  aluminum,  Garden  Hose. 

A  quick-drying  enamel  is  used  to  paint  the  identifying  colors  on  the  fittings. 
Since  the  various  types  of  threads  are  nearly  impossible  to  distinguish  from  a 
visual  standpoint,  the  color  code  has  been  most  beneficial  to  personnel  in 
selecting  the  correct  fitting.  It  is  only  a  matter  of  matching  colors  rather 
than  threads. 

The  Region  has  adopted  the  color  code  and  had  printed  in  color  enough 
plastic  cards,  which  are  4  by  4  inches  with  a  hole  in  each  corner,  so  one 
could  be  attached  to  each  tanker. — V.  E.  White,  Fire  Control  Assistant, 
Angeles  National  Forest. 


TOP  PACK  POWER-SAW  CARRIER 


Charles  A.  Yates 

District  Ranger,  Six  Rivers  National  Forest 

On  the  Orleans  District  of  the  Six  Rivers  National  Forest  we 
have  devised  a  power-saw  carrier  for  use  in  our  back  country 
work  (fig.  1) . 

The  carrier  is  mounted  on  a  top  pack  and  bolted  securely.  The 
box,  3/4-inch  plywood  put  together  with  wood  screws,  is  made  to 
fit  tightly  around  a  power  chain  saw  with  a  30-inch  blade.  Guides 
and  slots  inside  keep  the  saw  from  shaking  around.  A  small  tool 
kit  box  is  built  in  above  the  rear  handle  of  the  saw.  This  kit  box 
holds  tools,  grease,  equipment  handbook,  and  files.  A  cloth  wrapped 
around  the  tools  keeps  them  from  rattling.  When  the  door  is 
fastened  down  the  tools  cannot  come  out  of  their  compartment. 
The  saw  chain  is  covered  with  a  piece  of  discarded  lVk-inch  fire 
hose  split  down  one  side. 

The  saw  can  be  taken  out  of  the  box  without  untying  lash  ropes 
or  unloading  the  animal.  It  can  be  quickly  loaded  or  unloaded, 
expediting  trail  maintenance  work. 


Figure  1. — Carrier  opened,  ready  for  power  saw  to  be  unloaded. 
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ELDORADO  MAP  CASE 


E.  L.  Corpe 

Central  Dispatcher,  Eldorado  National  Forest 

A  number  of  maps  of  various  sizes — protection  boundary,  judi- 
cial  district,  grazing"  allotment,  improvement,  etc. — are  stored 
and  intermittently  used  by  the  Fire  Staff  Officer  of  the  Eldorado. 
The  need  for  a  case  to  prevent  undue  wear  and  tear,  and  to  have 
the  maps  readily  available  for  reference,  had  long  been  felt.  This 
became  more  acute  when  the  Supervisor's  office  was  moved  to  new 
quarters  with  smaller  individual  offices. 

Bert  Young,  Fire  Control  and  Grazing  Officer,  worked  up  the 
original  design,  and  after  one  or  two  refinements  by  other  per- 
sonnel, Forest  Carpenter  Clarence  Hume  constructed  the  first  map 
case.  The  idea  of  mounting  the  maps  on  light  plywood,  so  they 
can  be  easily  moved  and  displayed  for  small  groups,  was  especially 
liked,  and  six  additional  cases  have  been  built  for  staff  officers. 


Figure  1. — Detail  of  inside  corner  of  map  case. 
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The  case  is  constructed  of  V2- 
inch  plywood,  reenforced  at 
joints  and  top  and  bottom.  In- 
side dimensions  are  46  by  37  by 
8  inches,  which  gives  space  for 
seven  sheets  of  1/4-inch  ply- 
wood, 34  by  44  inches.  Maps  are 
taped  or  stapled  to  both  faces  of 
the  plywood  sheets,  thus  provid- 
ing storage  of  14  full  size  maps, 
or  a  larger  number  of  smaller 
ones. 

The  plywood  sheets  or  map 
"carriers"  are  loosely  fitted  into 
grooves  at  the  sides  of  the  case 
(a  tight  fit  will  bind  the  sheet  in 
the  case).  A  1/4-inch  round 
dowel  45  inches  in  length  is 
fastened  to  each  sheet;  the  half 
inch  projections  of  the  dowel  at 
each  edge  of  the  carrier  serve  as 
stops  to  hold  each  piece  of  ply- 
wood at  the  desired  depth  and 
distance  apart  inside  the  case. 

Two  44-inch  pieces  of  1-inch 
by  8-inch  soft  stock  are  routed 
at  the  top,  grooved  full  length  to 

receive  the  carriers,  and  secured  inside  the  case  at  either  end. 

A  tight  lid  to  keep  dust  out,  and  a  stain  or  varnish  finish  com- 
plete the  construction. 


Figure  2. — Map  case 
sheet  raised  for 


with  carrier 
display. 
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Exhaust  Safety  "Stinger" 

The  device  which  we  call  the  exhaust  safety  "stinger"  is  a  protective  guard 
to  prevent  the  operator  and  his  helpers  from  being  burned  on  the  muffler  or 
exhaust  pipe  on  the  top  of  a  Wiscon- 
sin Model  4F-4-1  air-cooled  engine. 
This  particular  engine  and  the  pump 
it  drives  are  mounted  on  the  chassis 
of  a  1  1/2-ton  pumper. 

This  "stinger"  is  very  easily  and 
economically  constructed.  The  frame- 
work consists  of  5/16-inch  rods  shaped 
to  fit  over  the  muffler  and  tail  pipe. 
They  are  bolted  to  the  top  part  of  the 
hood  on  the  Wisconsin  engine.  The 
protective  covering  over  the  frame  is 
ordinary  hardware  cloth  secured  by 
overlapping  the  ends  around  the  rods 
and  twisting.  This  is  not  a  mechani- 
cally perfected  device,  but  may  serve 
as  a  base  for  improvement. — George 
W.  Valley,  Fire  Control  Assistant, 
Sequoia  National  Forest. 


A  GRAVITY  SYSTEM  FOR  FIRE  FIGHTING 


Roscoe  T.  Files 

Forester,  Snoqualmie  National  Forest 

This  summer  two  visiting  forest  officers  on  a  training  assign- 
ment from  another  region  saw  a  gravity  system  in  operation  for 
the  first  time.  The  use  of  available  water  by  gravity  is  an  old 
story  to  fire  fighters  of  the  Pacific  Northwest,  but  an  effective 
fire  fighting  tool  in  any  area  where  water  occurs  in  an  adequate 
supply  at  an  elevation  of  50  or  more  feet  above  the  point  of  use. 
Where  it  is  possible  to  obtain  a  head  of  100  feet  or  more,  a  gravity 
system  will  produce  an  effective  stream.  Once  installed  the 
gravity  system  runs  continually  with  only  an  occasional  check  of 
the  intake  system  to  remove  small  sticks  and  debris. 

There  are  several  ways  of  installing  a  gravity  system,  the 
simplest  being  by  use  of  a  gravity  sock.  This  is  a  cone-shaped  piece 
of  canvas  having  a  1/4-inch  wire  hoop  approximately  10  inches 
in  diameter  sewn  in  the  large  end  and  a  1  1/2-inch  pipe  nipple, 
about  6  inches  long,  fastened  to  the  small  end  of  the  canvas  cone. 
Cone  length  may  be  3  to  6  feet,  the  longer  the  more  efficient. 


An  improvised  gravity  sock  can  easily  be  made  by  tying  a 
piece  of  canvas,  tin,  or  cloth  around  the  end  of  the  hose  to  funnel 
the  water  into  the  hose.  Other  successful  versions  are  an  old 
bucket,  a  canvas  mail  sack,  and  the  end  of  a  piece  of  1  1/2-inch 
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hose.  The  gravity  sock  is  placed  in  the  stream  where  a  dam  can 
be  built  around  the  intake  sock,  or  tied  securely  in  place  under  a 
small  falls.  As  soon  as  the  water  flows  from  the  hose  connection, 
the  hose  is  strung  out,  and  a  new  section  is  connected  when  the 
water  starts  to  flow  through  the  last  connected  section.  When 
several  sections  of  dry  hose  are  connected  and  then  attached  to 
the  hose  line,  an  air  lock  will  often  occur.  In  this  event  the  line 
will  have  to  be  opened  to  release  the  air. 

Additional  hose  is  attached  by  kinking  the  hose  to  stop  the  flow 
of  water  while  a  connection  is  made.  When  the  pressure  becomes 
too  great  for  the  hose  to  be  kinked,  a  Siamese  connection  can  be 
placed  in  the  line  to  bleed  off  excess  pressure.  Additions  can  be 
made  to  the  system  until  the  pressure  approaches  the  tested  pres- 
sure of  the  hose.  When  the  danger  point  is  reached,  a  Siamese 
valve  can  be  installed  and  an  extra  hose  line  used.  Another  method 
to  reduce  pressure  is  to  run  the  first  gravity  line  into  a  second 
gravity  sock  and  connect  the  fire  hose  as  explained  above. 

As  a  safety  factor  in  nearly  all  gravity  systems,  every  foot  in 
height  should  be  figured  at  one-half  pound  pressure  to  the  square 
inch.  For  example,  a  100-foot  drop  from  the  source  of  water  to 
the  nozzle  will  give  50  pounds  nozzle  pressure.  This  same  figure 
may  be  used  to  determine  the  amount  of  elevation  drop  allowable 
before  reaching  the  breaking  point  of  the  hose  line. 

Other  suggestions  of  interest  to  users  of  a  gravity  system  are 
the  following : 

By  placing  a  1-inch  hose  or  3/4-inch  garden  hose  on  the  end  of 
the  1  1/2-inch  gravity  system,  a  small  amount  of  water  can  be 
used  as  an  effective  mopup  tool. 

In  locations  where  several  small  streams  occur  on  the  lower 
part  of  a  fire,  and  each  stream  is  too  small  to  supply  a  pump,  the 
combined  flow  of  the  streams  can  be  directed  into  a  sump.  Then, 
by  using  several  short  gravity  systems,  the  sump  will  be  capable 
of  supplying  a  pump. 

Where  back-pack  transportation  is  involved  on  a  fire,  linen 
hose  is  recommended  for  use  in  the  gravity  system  because  of 
the  light  weight  of  the  hose  and  ease  in  handling. 

*  &  it 

The  Zipper  Binder — A  Forest  Tool 

The  zipper  3-ring  binder,  first  tried  on  the  Caldor  District,  Eldorado  Forest, 
seems  to  be  the  answer  to  a  problem,  and  its  use  is  spreading. 

The  forest  guard,  scaler,  patrolman,  foreman,  or  project  worker  no  longer 
-depends  upon  a  pocket  notebook  for  all  of  his  written  material.  Having  job 
instructions,  job  lists,  safety  plans,  prevention  plans,  fire  plans,  training 
plans,  instructions  on  closing  stations,  on  operating  radios,  accident  report 
forms,  station  inventories,  current  inspections,  etc.,  he  is  faced  with  where 
to  keep  them,  how  to  keep  them,  has  he  got  them,  is  it  written — the  ring 
zipper  binder  takes  care  of  them. 

In  the  winter,  the  binders  are  brought  up  to  date.  In  the  spring  or  summer 
they  are  given  out.  In  the  fall  they  are  collected,  information  (i.  e.  camper 
use,  inventories,  etc.)  taken  out.  In  between  times  they  can  be  inspected. 

They  are  inexpensive,  dust  proof,  not  bulky,  convenient,  and  practical. — 
George  I.  Ramstad,  District  Ranger,  Eldorado  National  Forest. 


KEEP  IDAHO  GREEN 

R.  A.  Trzuskowski 

State  Fire  Prevention  Director,  Idaho 

Our  youth  make  a  strong  force  in  Idaho's  campaign  of  fire 
prevention ;  and  Governor  Len  Jordan's  Keep  Idaho  Green  com- 
mittee is  doing  everything  possible  to  sustain  their  active  interest 
in  the  preservation  of  our  State's  greatest  natural  resource,  the 
forests.  Through  the  means  of  a  statewide  educational  program, 
more  than  15,000  members  of  youth  organizations  have  taken  up 
the  never-ending  fight  to  reduce  the  occurrence  of  man-caused 
fires.  The  principal  contributing  groups  are  the  Boy  Scouts  of 
America,  Campfire  Girls,  4-H  Clubs,  and  the  Girl  Scouts  of  Amer- 
ica. 

The  Idaho  State  Junior  Chamber  of  Commerce  in  1946  was  the 
stimulating  factor  that  created  the  Keep  Idaho  Green  movement, 
and  has  since  maintained  an  active  interest,  offering  its  member- 
ship as  leaders  and  organizers  of  fire  prevention  work.  The  Keep 
Idaho  Green  committee,  created  in  1946,  is  composed  of  public- 
spirited  citizens  representing  State,  Federal,  and  private  interests. 
The  principal  objective  of  the  educational  program  sponsored  is 
a  coordinated  effort  to  reduce  the  occurrence  of  man-caused  fires. 
The  program  operates  on  a  budget  of  $8,000,  half  of  which  comes 
from  donations  from  private  sources ;  the  other  half  from  State 
and  Federal  funds.  To  coordinate  the  activities  of  the  Keep  Idaho 
Green  program,  a  full-time  director  is  hired  by  the  State  Forestry 
Department. 

The  vast  educational  program  has  resulted  in  the  distribution 
throughout  the  State  of  more  than  500,000  individual  pieces  of 
literature,  including  posters,  stickers,  postal  cards,  bookmarks, 
blotters,  pamphlets,  decals,  and  animated  displays.  A  visual  part 
of  the  program,  including  the  showing  of  film  strips  and  motion 
pictures,  has  proved  most  effective.  The  commercial  theaters  of 
Idaho  contributed  by  showing  trailers  of  Smokey,  symbol  of  forest 
fire  prevention.  Idaho's  radio  stations  sponsored  fire  prevention 
programs  and  spot  announcements  reminding  the  public  to  be 
careful  with  fire.  The  newspapers  deserve  special  mention  for  the 
part  they  played  in  keeping  the  public  informed  of  current  news 
of  fires  and  fire  dangers. 

On  some  3,000  miles  of  Idaho  highways,  300  road  surface  signs, 
8  feet  wide  and  4  feet  high,  were  painted  (fig.  1).  With  these  im- 
portant messages  in  strategic  locations,  it  is  almost  impossible 
for  the  traveler  to  go  any  distance  in  Idaho  without  seeing  one. 

In  1950,  a  new  fire  prevention  character,  called  the  "Guberif" 
and  defined  as  any  person  who  starts  fires  through  carelessness, 
was  introduced  into  the  Keep  Idaho  Green  program.  The  term 
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Figure  1. — One  of  300  road  surface  signs  on  Idaho  highways. 


was  derived  from  the  word  "firebug"  spelled  backward.  The  sight 
of  the  word  has  created  a  challenge  to  people  being  "exposed"  to 
it  for  the  first  time.  Psychologically,  it  has  created  a  point  of 
interest  whereby  the  origin  and  meaning  of  the  word  are  dis- 
cussed, eventually  leading  to  an  active  debate  on  fire  prevention. 
The  public-spirited  citizens  of  Idaho  are  determined  to  stop  the 
spread  of  "Guberifism."  A  constant  effort  by  Idaho's  youth  to 
exterminate  the  Guberif  will  improve  Idaho's  fire  prevention 
record  (fig.  2) . 

The  combination  of  our  friend  Smokey  the  Bear  and  the  good- 
for-nothing  Guberif  has  created  a  wholesome  interest  in  our  edu- 
cational program.  The  Keep  Idaho  Green  committee  hopes  to 
produce  a  series  of  short  movies  depicting  the  Guberif  in  various 
phases  of  everyday  life  as  a  media  to  remind  the  public  that  any 
person  can  become  a  Guberif  through  carelessness. 

Idaho's  fire  prevention  program  is  no  different  from  any  other. 
However,  through  continuous  contact  and  recognition  of  achieve- 
ment in  activities,  we  have  been  successful  in  attaining  the  whole- 
some, active  interest  of  many  thousands  of  our  young  people.  Each 
year  more  than  $2,000  is  awarded  to  youth  organizations  for 
Keep  Idaho  Green  work.  To  be  eligible  for  an  award,  each  youth 
group  is  required  to  submit  a  report  summarizing  the  work  ac- 
complished during  that  particular  year.  These  summaries  help  the 
committee  review  the  work  being  done  by  the  various  organiza- 
tions. Many  reports  are  arranged  with  elaborate  displays  and 
made  into  attractive  scrapbooks. 
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Figure  2. — Children's  parade  winner. 


The  never-ending  battle  to  reduce  the  occurrence  of  forest  and 
range  fires  is  one  that  we  in  Idaho  do  not  minimize.  Each  year, 
still,  careless,  indifferent  individuals  cause  many  fires  that  bring 
destruction  to  thousands  of  acres  of  Idaho's  timber  and  grassland. 
This  huge  annual  loss  is  needless.  The  responsibility  for  fire 
prevention  rests  on  us — the  people ! 

tfr  ^  fr 

Region  4's  Approach  To  Training 

We  are  all  familiar  with  the  old  four-step  method  of  instruction:  Prepare 
the  worker,  present  the  lesson,  try  out  performance,  and  let  the  trainees  try 
out  alone.  Two  other  factors  are  so  important  in  training  that  they  have 
now  been  added:  Advance  preparation  by  the  trainer  and  a  critique  or  sum- 
marization. These  are  the  six  tested  steps: 

1.  Preparation  by  the  trainer. — Prepare  a  sound  training  outline,  based 
upon  definite  objectives,  coupled  with  a  good  job  analysis  in  which  the  trainer 
puts  all  of  his  experience  and  thought;  then  practice  until  presentation  will 
be  adept  and  proficient. 

2.  Explanation. — Interest  the  trainees  in  the  job  to  the  extent  they  want 
to  know  all  about  it.  Prepare  the  worker.  Arouse  interest  and  stimulate 
participation. 

3.  Demonstration. — Show  and  tell  the  trainees  how  to  do  the  job. 

4.  Application. — Try  out  performance,  allow  the  trainees  to  practice  under 
close  supervision. 

5.  Test. — Test  to  see  how  the  trainees  proceed  without  help. 

6.  Critique  or  summarization. — Review  the  whole  procedure  or  job  to 
correct  weaknesses  and  tie  the  whole  training  program  together. 

If  these  six  separate  and  distinct  steps  of  instruction  are  adequately  and 
expertly  handled  success  in  training  is  assured;  they  always  work.  Training 
requires  such  an  organized  approach. — Region  4,  U.  S.  Forest  Service. 


HUMAN  RELATIONS  ON  THE  FIRELINE 


Frank  F.  Kowski,  Training  Officer,  and  George  A.  Walker, 
Chief,  Fire  Training  Branch,  National  Park  Service 

We  have  not  been  dragging  our  feet  with  respect  to  training 
our  personnel  for  fire  control  work.  For  the  most  part  the  train- 
ing has  consisted  of  thorough  instruction  in  the  use  of  equipment 
and  control  techniques,  or  in  the  technical  duties  and  responsi- 
bilities of  fire  overhead  positions.  But,  how  far  have  we  come  in 
improving  our  understanding  and  handling  of  the  fire  fighter  as 
an  individual?  Supervisors  from  fire  boss  to  straw  boss,  either 
directly  or  indirectly,  guide  and  control  the  performance  of  the 
fire  fighter,  whether  he  is  digging  a  fireline,  operating  a  pump,  or 
working  in  a  mopup  operation.  Therefore,  it  is  of  the  utmost 
importance  that  fireline  supervisors  know  and  understand  how  to 
work  with  these  men  most  effectively. 

We  have  all  seen  cases  where  a  crew  just  didn't  "put  out"  for 
the  foreman.  Probably  on  the  opposite  side  of  the  same  fire  there 
was  a  crew  performing  work  just  as  arduous  and  dangerous,  yet 
which  came  into  the  fire  camp  at  night  with  morale  high  and  a 
good  day's  work  accomplished.  Sometimes  people  try  to  ration- 
alize such  situations  by  saying  that  one  crew  spent  the  day  in  a 
more  difficult  fuel  type  or  that  one  crew  was  composed  of  a 
poorer  caliber  of  workers.  Granted  that  such  conditions  must  be 
regarded  as  real  obstacles,  how  much  of  the  lack  of  accomplish- 
ment and  low  morale  should  be  blamed  on  inadequate  supervision 
and  leadership  on  the  part  of  the  crew  foreman  and  his  straw 
bosses?  Maybe  it's  time  that  we  do  some  real  thinking  about  how 
we  can  improve  our  understanding  of  human  nature  and  get  it  to 
work  for  us  instead  of  against  us.  The  statements  presented  here 
are  aimed  at  doing  just  that — to  start  us  thinking  again. 

The  subject  of  supervision  is  far  too  extensive  to  deal  with  in 
its  entirety.  However,  there  are  a  few  guiding  principles  with 
which  we  might  well  refresh  our  memories.  Let's  start  with  the 
principle  of  understanding  and  knowing  the  job  thoroughly. 
While  this  is  of  prime  importance  in  any  job,  it  is  particularly  so 
where  any  delay  or  hesitancy  due  to  not  knowing  or  understand- 
ing the  job  may  mean  the  difference  between  successful  control 
and  the  fire  that  got  away.  Nothing  is  more  frustrating  to  a  crew 
than  to  have  a  supervisor  who  doesn't  know  his  job.  Fortunately, 
the  bulk  of  our  fire  control  training  (fire  behavior,  control  tech- 
niques, organization)  is  aimed  at  this  phase  of  supervision  and  it 
doesn't  pose  the  problem  that  other  shortcomings  might. 

Let's  take  a  look  at  the  principle  of  leadership.  We  all  know  the 
benefits  of  "leading"  over  "bossing"  but  all  too  often  we  hear  of 
a  fire  emergency  used  as  an  excuse  for  extensive  and  uncalled-for 
bossing.  The  qualities  of  leadership  are  just  as  apparent  in  a  criti- 
cal fire  situation  as  they  are  at  any  other  time  or  place.  The 
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ability  to  lead  is  a  desirable  trait  in  all  supervisory  positions,  but 
particularly  where  the  going  is  rough  and  there  is  an  important 
suppression  job  to  do. 

What  do  we  mean  by  leadership  on  the  fireline?  We  usually 
think  of  an  individual  who  understands  the  job  to  be  done,  who 
thinks  clearly  and  acts  quickly,  who  is  willing  to  show  the  way, 
and  who  has  the  ability  to  create  and  hold  crew  interest.  Most  of 
these  qualities  are  developed  through  routine  training,  but  the 
ability  to  create  and  hold  crew  interest  has  been  neglected.  When 
an  individual  understands  how  and  why  certain  things  are  done, 
he  becomes  more  interested,  and  when  he  is  interested  he  usually 
produces  more  and  better  work.  Therefore,  the  supervisor  should 
always  explain  to  his  crew  how  to  do  the  job,  the  objectives,  and 
why  the  particular  job  is  important  or  necessary.  Occasionally 
time  doesn't  permit  this,  but  if  it  is  customarily  done,  crew  mem- 
bers will  accept  orders  on  those  occasions  when  it  can't  be,  con- 
fident that  the  supervisor  knows  what  he  is  about. 

Maybe  we  should  brush  up  on  the  technique  of  giving  instruc- 
tions clearly  and  in  a  friendly  fashion.  Sometimes,  there  is  a  cer- 
tain amount  of  confusion  in  fire  suppression  operations,  and  a 
supervisor  scarcely  helps  the  situation  when  he  issues  instruc- 
tions that  are  not  clear.  Since  most  employees  are  reluctant  to 
say  that  they  do  not  understand,  it  is  vital  that  the  fireline  super- 
visor give  his  orders  and  instructions  in  a  readily  understood 
language  and  manner.  He  should  encourage  his  crew  to  ask  ques- 
tions concerning  the  instructions  and  stress  the  importance  of 
their  being  understood. 

The  manner  in  which  instructions  are  given  is  often  overlooked 
or  disregarded  by  some  supervisors.  They  do  not  intend  to  arouse 
resentment,  but  their  attitude  or  tone  of  voice  may  do  just  that. 
Friendliness  in  giving  orders  should  prevail,  especially  if  the  job 
or  task  has  undesirable  features,  and  there  are  many  of  these  in 
fire  fighting.  It  is  not  too  much  to  ask  that  we  treat  people  with 
the  same  friendliness  we  would  expect  if  the  situation  were 
reversed. 

The  current  trend  in  fire  control  training  gives  ample  emphasis 
to  the  importance  of  work  planning,  but  how  much  is  given  to 
work  delegation?  It  is  not  sufficient  to  know  and  understand  the 
work  to  be  done.  The  supervisor  must  also  know  how  to  organize 
and  delegate  work  to  the  crew — and  to  do  it  wisely.  Work  should 
be  assigned  fairly  and  with  consideration  for  those  best  suited  to 
the  specific  job.  Responsibility  and  authority  go  hand-in-hand  in 
work  delegation,  and  an  employee  must  have  a  commensurate 
amount  of  both  in  order  to  get  the  job  done  efficiently  even  though 
final  responsibility  rests  in  the  supervisor.  When  a  supervisor  has 
demonstrated  his  know-how  in  delegating  work,  he  can  be  rea- 
sonably assured  that  the  men  will  have  respect  and  confidence  in 
his  ability  to  get  the  job  done. 

Frequently,  bad  and  good  work  are  accomplished  on  the  fireline. 
The  bad  work  is  corrected  and  eliminated.  As  a  rule,  the  good 
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work  is  recognized,  but  how  often  is  it  acknowledged  ?  While  it  is 
extremely  important  to  call  attention  to  poor  work  in  fire  control, 
it  is  equally  important  to  acknowledge  honest  effort  on  the  part  of 
employees.  One  sure  method  of  increasing  or  maintaining  the 
morale  of  individuals  or  groups  is  a  word  of  appreciation  for  their 
work  accomplishment.  Fire  fighting  is  hard  and  dirty  work,  often 
performed  under  difficult  circumstances,  and  certainly  a  pat  on 
the  back  now  and  then  for  a  job  well  done  will  pay  dividends. 

Don't  we  all  remember  occasions  when  discipline  on  the  fire- 
line  was  administered  on  the  spur  of  the  moment  when  someone 
was  tired?  The  average  individual  doesn't  object  to  discipline  if 
it  is  administered  judiciously  and  on  a  fair  and  consistent  basis. 
When  it  is  necessary  to  take  disciplinary  action,  it  should  be  done 
immediately  because  delay  may  create  additional  complications — 
but  not  so  quickly  that  all  facts  are  not  properly  investigated.  If 
it  is  necessary  to  reprimand  an  individual,  it  should  be  done  as 
impersonally  as  possible  and  away  from  others.  The  supervisor 
can  usually  keep  disciplinary  action  at  a  minimum  if  he  takes  the 
time  to  explain  conditions  and  governing  procedures,  and  why 
things  must  be  done  in  a  certain  way. 

Fireline  safety  should  be  mentioned  here  even  though  we 
emphasize  the  importance  of  safety  in  all  of  our  fire  training  pro- 
grams. We  must  never  forget  that  the  prime  responsibility  of  the 
fireline  supervisor  is  the  safety  of  his  men,  both  on  and  off  the 
fireline.  No  opportunity  should  be  overlooked  to  call  attention  to 
unsafe  practices,  but  it  is  a  poor  policy  to  point  out  an  employee  as 
a  horrible  example.  Supervisors  must  remember  never  to  place  an 
employee  in  a  position  where  he  may  feel  ridiculous.  It  is  much 
better  to  correct  the  individual  or  the  group  in  a  lesson  for  all  and 
avoid  casting  personal  reflection  on  the  offender.  The  men  will 
soon  be  aware  of  the  supervisor's  interest  in  their  safety,  and 
consequently  it  is  reasonable  to  assume  that  they  will  become  more 
safety  conscious  themselves. 

Some  fire  control  techniques  have  become  more  or  less  stan- 
dardized through  the  years,  but  this  does  not  necessarily  mean 
that  they  are  the  best.  Therefore,  the  supervisor  should  be  open- 
minded  and  welcome  suggestions  of  different  methods.  Wre  recall 
one  experienced  crew  foreman  who  understood  the  law  of  gravity 
as  well  as  anyone  else,  but  he  was  so  "pump  conscious"  that  he 
overlooked  the  possibility  of  a  gravity  hose  system  until  it  was 
suggested  by  one  of  his  crew  members.  Even  if  a  suggestion 
proves  to  be  impractical,  the  employee  has  had  the  satisfaction  of 
expressing  his  thoughts.  In  addition,  the  supervisor  has  demon- 
strated his  willingness  to  discuss  and  try  out  possible  improve- 
ments in  work  methods.  It  is  unlikely  that  pickup  labor  will  come 
up  with  many  innovations  in  fire  control,  but  how  about  permanent 
and  seasonal  employees? 

The  morale  and  respect  of  a  crew  are  largely  determined  by  the 
supervisor's  interest  in  its  welfare.  There  is  always  a  certain 
amount  of  casual  interest  on  the  part  of  the  supervisor,  but  it 
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should  be  more  than  that — it  should  be  sincere.  If  someone  takes 
a  personal  interest  in  your  well-being,  it  is  only  natural  that  you 
will  try  just  a  little  harder  to  make  your  work  acceptable  to  that 
person.  The  supervisor  should  maintain  a  close  and  friendly  con- 
tact with  his  men  so  that  he  will  know  their  wants  and  needs.  He 
will  improve  his  stature  with  his  crew  if  he  anticipates  its  needs 
rather  than  waits  for  a  request.  Willingness  on  the  part  of  the 
supervisor  to  listen  to  complaints  or  grievances,  both  real  and 
imaginary,  and  his  honest  effort  to  settle  them  indicates  to  his 
subordinates  that  he  is  sincerely  interested  in  their  welfare.  Some 
of  these  complaints  or  gripes  may  seem  trivial  to  the  supervisor, 
but  they  are  important  to  the  individual  making  them.  In  all  cases 
an  attempt  should  be  made  to  settle  them  as  satisfactorily  as  pos- 
sible. 

How  long  has  it  been  since  we  last  programmed  activities 
through  which  we  could  better  train  our  supervisors?  Everyone 
wants  to  be  a  good  supervisor !  The  inclusion  of  human  relations 
principles  in  training  discussions  and  conferences  for  supervisors 
will  go  a  long  way  in  meeting  this  objective. 

ft  ft  ft 

Tire  Innertubes  For  Line-Firing 

During  the  1952  fall  fire  season  extremely  hazardous  burning  conditions 
necessarily  increased  the  use  and  value  of  line-firing  in  fire  suppression.  Dis- 
carded tire  innertubes  proved  to  be  very  satisfactory  as  line-firing  torches, 
and  the  users  rate  them  superior  to  the  fusee  torch. 

Although  ruggedness  of  terrain  will  determine  to  a  degree  the  amount  of 
line  that  can  be  fired,  two  additional  factors  seem  important.  First,  inner- 
tubes  vary  as  to  type  and  amount  of  material  of  which  they  are  composed. 
The  composition  very  definitely  determines  the  amount  of  line-firing  that 
can  be  accomplished  with  any  single  tube.  Second,  there  are  techniques  in 
handling  the  innertube  as  a  torch  which  must  be  learned  before  maximum 
service  will  be  realized.  With  some  experience  the  torch  handler  will  be  able 
to  control  the  burning  of  the  innertube  in  such  a  way  as  to  obtain  the  ut- 
most service.  The  handler  could  tie  a  wire  or  stick  to  the  tube  for  a  handle 
and  thereby  lessen  the  chance  of  coming  in  contact  with  burning  rubber. 

How  does  an  innertube  work  as  a  torch?  After  the  innertube  is  cut,  one 
end  is  grasped  and  the  other  is  ignited  at  the  fireline,  by  carbide  lamp  or 
other  means.  Once  the  innertube  starts  to  burn  freely  a  steady  stream  of 
burning  rubber  droplets  will  be  produced.  The  torch  handler  then  walks  the 
fireline  dragging  the  tube  while  the  burning  droplets  set  a  continuous  string 
of  fire.  It  is  estimated  that  an  average  of  three-quarters  of  a  mile  of  line 
can  be  fired  in  25-30  minutes  with  one  automobile  tire  innertube. 

Advantages  and  benefits  to  be  derived  from  this  type  of  line-firing  are 
as  follows : 

1.  The  innertubes  cost  nothing  since  most  service  stations  are  glad  to  get 
rid  of  them. 

2.  Since  one  man  is  capable  of  doing  a  job  that  normally  would  require 
two  or  more  men,  some  manpower  is  released  for  other  work. 

3.  Time  required  to  burn  out  fireline  is  reduced,  thereby  lessening  the 
chances  of  fire  crossing  the  line  and  also  releasing  manpower  for  other  work. 

4.  Line-firing  at  night  can  be  accomplished  practically  as  easily  and 
effectively  as  during  the  day,  though  burning  conditions  are  usually  less  suit- 
able. 

5.  Unlike  a  fusee,  an  innertube  after  being  ignited  can  be  extinguished 
for  additional  use  at  another  time. — Robert  H.  King,  District  Forester,  Green 
River  District,  Kentucky  Division  of  Forestry. 


LOGAN  CITY-CACHE  COUNTY  FIRE  ORGANIZATION 


Joel  L.  Frykman 

Forest  Supervisor,  Cache  National  Forest 

Cache  County  in  northeastern  Utah  has  a  countywide  fire 
protection  organization  that  is  believed  to  be  unique.  This  organi- 
zation, centered  around  the  Fire  Department  in  the  county  seat  at 
Logan,  handles  all  city  and  county  fires  as  well  as  grass  and 
woodland  fires  on  private  land  in  the  county.  Logan  is  a  city  of 
16,832  residents. 

In  1924  the  Cache  County  Commissioners  entered  into  a  co- 
operative agreement  with  the  Logan-Cache  Fire  Department  to 
suppress  all  uncontrolled  fires  on  private  and  State  lands  not 
given  protection  by  a  Federal  agency  within  the  county,  including 
those  fires  in  towns  and  villages.  The  county  commissioners 
delegated  the  powers  of  the  county  sheriff  to  the  fire  chief  who 
was  made  responsible  to  the  commissioners  for  issuance  of  burn- 
ing permits  and  suppression  of  uncontrolled  fires  within  his  zone 
of  responsibility. 

Some  of  the  non-Federal  lands  protected  by  the  Fire  Depart- 
ment lie  inside  the  boundary  of  the  Cache  National  Forest.  The 
National  Forest  lands  also  lie  close  to  the  Cache  Valley  farmlands. 
By  agreement  between  the  two  organizations,  the  first  to  receive 
a  fire  .report  located  on  adjacent  lands  will  take  the  initial  action, 
turning  over  the  fire  to  the  responsible  party  as  quickly  as  pos- 
sible. 

All  requests  for  burning  permits  on  county-protected  lands  are 
cleared  with  the  Fire  Department.  Examinations  are  made  on  the 
ground  by  a  member  of  the  Fire  Department  before  permits  are 
issued.  Where  these  fires  might  also  threaten  National  Forest 
land  the  district  ranger  makes  an  examination  with  the  Fire 
Department,  particularly  if  there  is  any  question  about  issuance 
of  the  permit. 

Area  Protected 

Within  Cache  County  there  are  752,000  acres.  Of  this  acreage 
263,622  acres  are  under  organized  protection  by  the  Cache  Na- 
tional Forest.  The  remainder,  or  488,378  acres,  is  now  being 
protected  by  the  Logan-Cache  Fire  Department. 

Outside  of  Logan  there  are  21  towns  and  villages  to  which  the 
above  organization  is  responsible  for  fire  protection.  In  addition 
to  Smithfield  there  are  5  towns  with  a  population  of  from  1,000 
to  1,760,  3  towns  of  from  500  to  1,000,  and  12  towns  and  villages 
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of  from  10  to  500.  The  valley,  lying  on  the  bed  of  old  Lake 
Bonneville,  is  intensely  farmed.  The  major  area  protected  is  35 
miles  long  and  averages  about  10  miles  in  width.  There  are  com- 
paratively few  timber  fires,  as  the  foothills  are  grass  or  sagebrush 
covered  with  some  maple  and  mountain-mahogany  in  patches. 
Fires  in  this  type  burn  rapidly  so  that  action  must  be  fast.  These 
foothills  border  steep  mountain  slopes  having  very  high  water- 
shed values. 

Equipment 

The  Fire  Department  has  5  pumper  and  1  ladder  trucks.  The 
ladder  and  4  of  the  pumper  trucks  are  located  in  a  modern  fire 
station  in  the  center  of  Logan.  Two  of  the  pumper  trucks  are 
owned  by  the  county.  The  fifth  pumper  truck  is  located  at  Smith- 
field,  a  town  of  2,400  residents,  11  miles  north  of  Logan.  The 
town  of  Clarkston  has  a  small  pumper  truck  equipped  with  1,000 
feet  of  hose.  There  is  a  county-owned  pumper  truck  in  the  north- 
ern end  of  the  county  and  3  small  towns  each  have  a  trailer  with 
hose,  all  manned  by  volunteer  crews. 

Only  the  fire  chief's  car  and  one  pumper  unit  are  radio  equipped. 
Contacts  with  the  fire  station  by  radio  must  be  made  through  the 
Police  Department  radio.  Ninety-eight  percent  of  all  fires  re- 
ported are  reported  by  telephone.  The  Fire  Department  also  has 
an  ambulance  and  furnishes  this  service  countywide,  there  being 
no  other  ambulance  in  the  county. 

The  towns  having  fire  equipment  can  and  do  call  on  the  Logan- 
Cache  Fire  Department  to  suppress  fires  on  which  they  have  taken 
first  action. 

Personnel  and  Training 

The  Fire  Department  at  Logan  has  23  firemen  under  the  di- 
rection of  Chief  Borg.  These  men  maintain  24-hour  service.  The 
Smithfield  pumper  is  manned  by  10  volunteer  firemen.  Lewiston, 
where  the  county  pumper  is  located,  has  20  volunteers.  The  trailer 
units  have  about  3  volunteers  each  but  the  crew  may  pick  up 
others.  They  call  the  Fire  Department  which  responds. 

Cooperative  fire  schools  are  held  each  spring  for  the  purpose  of 
training  men  in  fighting  wild-land  fires.  Personnel  from  the 
Logan-Cache  Fire  Department,  Cache  County,  Logan  City,  State 
Forester's  Office,  and  the  United  States  Forest  Service  participate 
as  trainers.  These  sessions  are  attended  by  personnel  from  the 
Fire  Department  and  their  cooperator  crews,  city  and  county 
crews,  Cache  National  Forest  per  diem  fireguards  and  others  who 
are  interested. 

Costs 

The  operating  budget  for  the  Fire  Department  in  1952  was 
$83,182.  Of  this  amount  the  city  of  Logan  paid  $59,182  and  Cache 
County  $24,000.  The  county  received  $615  from  Clarke-McNary 
funds  in  1952. 
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Results 


While  the  Fire  Department  suppresses  uncontrolled  wild-land 
fires  in  the  valley  and  has  been  responsible  for  all  property  fires 
in  the  valley  for  28  years,  only  in  the  past  2  years  has  it  been 
responsible  for  wild-land  fires  on  unprotected  private  and  State 
lands  inside  the  forest  boundary.  The  full  effectiveness  of  the 
organization  in  dealing  with  wild-land  fires  cannot  be  judged  as 
yet,  but  even  so,  the  record  has  been  impressive.  The  fire  preven- 
tion done  through  careful  examination  of  burning-permit  applica- 
tions and  quick  action  on  fires  has  had  a  worthwhile  effect  on 
residents  of  the  valley.  They  have  become  more  fire  conscious  as 
a  result  of  their  participation  in  fire  suppression  work. 

A  thorough  check  of  burning  permits  has  caused  the  landowners 
to  realize  their  own  responsibilities  for  fire  and  to  use  greater 
care.  The  record  of  permits  issued  since  1950  has  been  as  follows : 
1950,  39;  1951,  76;  1952,  86. 

During  1951  Fire  Chief  Borg,  with  the  assistance  of  the  county 
attorney,  obtained  two  convictions  for  burning  without  a  permit. 
In  1952  there  were  three  such  convictions  accompanied  by  fines. 
A  fourth  case  in  1952  for  a  similar  offense  resulted  in  a  60-day 
jail  sentence  for  negligence  in  setting  a  fire. 

Since  the  summer  of  1951  was  rather  moist  and  the  1952  season 
had  61  days  in  September  to  November  without  measurable  pre- 
cipitation— a  near  record — the  three  years,  including  1950,  were 
not  similar.  A  record  of  fires,  kept  separately  by  city  and  county 
origin,  was  as  follows : 


While  a  greater  number  of  permits  was  issued,  the  care  exercised 
in  checking  those  areas  for  which  issued  evidently  was  rewarded 
by  fewer  fires  in  1952. 

In  1952  the  Fire  Department  handled  its  first  mountain  fire  on 
private  land  in  some  rugged  terrain.  Prior  to  that  year  its  experi- 
ence in  suppression  of  wild-land  fires  had  been  limited  largely  to 
grass  and  brush  fires  on  the  foothills.  This  was  quite  a  change  for 
men  used  to  fighting  fire  largely  in  towns  or  near  roads  or  in  good 
terrain,  but  they  came  through  successfully. 

The  cooperation  between  the  city,  county,  State,  and  the  United 
States  Forest  Service  in  this  fire  protection  effort  has  developed 
a  teamwork  that  we  feel  will  pay  large  dividends  in  the  future  in 
reducing  the  number  of  fires,  protection  costs,  and  damages. 


Year: 


City  grass  and 
rubbish  fires 
(number) 


County  grass 
and  brush  fires 
(number) 


1950 
1951 
1952 


23 
31 
17 


19 
24 
16 


QUICK  ATTACK  PAYS  OFF 


W.  B.  Ward 


Ranger,  Jefferson  National  Forest 


The  fire  history  of  the  Clinch  Ranger  District  has  been  the  sub- 
ject of  much  discussion  locally.  Invariably  the  argument  arises 
between  those  who  favor  quick  attack  with  a  few  men  and  those 
who  want  to  delay  initial  attack  to  gather  up  a  larger  crew.  This 
discussion  of  past  fires  always  includes  the  years  1941  and  1942 
in  which  50.0  and  56.1  percent,  respectively,  of  the  fires  were 
under  10  acres.  In  1952  78.2  percent  of  the  fires  were  under  10 
acres.  A  check  of  the  records  revealed  that  in  1941-46  41.6  percent 
of  the  fires  were  over  10  acres  while  in  1947-52  only  24.6  percent 
were  in  this  group. 

From  this  it  appears  that  progress  has  been  made  in  fire 
fighting,  so  we  studied  the  records  to  try  to  find  the  answer.  The 
12-year  period  1941-52,  inclusive,  was  used  so  that  the  two  halves 
of  the  period  would  have  comparable  "bad"  fire  years. 

Since  none  of  the  older  men  on  the  district  recalled  a  large  fire 
due  to  a  long  lapse  of  time  between  origin  and  discovery,  this 
was  ignored,  and  the  elapsed  time  from  discovery  to  first  attack 
and  average  number  of  men  in  the  first  attack  were  selected  for 
study.  These  two  factors  seemed  to  be  the  best  answer  to  the 
gradual  reduction  in  the  size  of  fires. 

In  reviewing  the  records  of  individual  fires  it  was  not  im- 
mediately apparent  that  either  the  size  of  the  first  attack  crew 
or  the  elapsed  time  before  attack  had  much  to  do  with  the  ultimate 
size  of  the  fire.  For  instance,  in  1946  three  men  were  fighting  on 
a  fire  just  6  minutes  after  discovery  but  it  still  ran  to  Class  D, 
while  in  1950  one  man  did  not  arrive  on  a  Class  A  fire  until  1 
hour  and  10  minutes  had  elapsed.  In  1942  on  19  Class  C  fires  the 
average  initial  attack  crew  contained  11  men  and  arrived  on  the 
fire  1  hour  and  18  minutes  after  discovery.  In  the  same  year  on  5 
Class  D  fires  the  initial  attack  crews  averaged  20  men  but  were 
not  at  work  until  2  hours  and  55  minutes  had  elapsed !  This  one 
year  seemed  to  prove  our  point,  but  1943  spoiled  everything.  That 
year  on  9  Class  C  fires  the  crews  averaged  6  men  and  arrived  1 
hour  and  18  minutes  after  discovery;  but  10  men  attacked  the 
only  Class  D  fire  in  59  minutes. 

Obviously  burning  index  (especially  time  of  day)  and  point 
of  origin  have  much  to  do  with  the  final  size  of  any  fire,  yet 
weighted  averages  indicate  a  trend  to  quicker  attack  and  smaller 
crews  as  shown  in  the  following  tabulation : 


Average  elapsed  time, 
discovery  to  attack 


Average  size  of 
initial  attack  crew 


Fire  size  class : 


(minutes)  (minutes) 


1941-46  1947-5 


1941-46  1947-52 
(number)  (number) 


A  (0.25  acre  or  less)   

B  (0.26-9.99  acres)   

C  (10.0-99.99  acres)   

D  (100.0-299.99  acres) 

E  (300.0  acres  or  more) 


46  23 

68  66 
94  81 

118  90 

69  105 


5  4 

8  6 

12  7 

16  25 

10  5 
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Before  attempting  to  draw  any  conclusions  there  are  several 
general  points  which  should  be  mentioned.  The  topography  of  the 
district  ranges  from  1,100  to  4,100  feet  above  sea  level  and  is 
generally  sharp,  giving  most  of  the  fires  a  hot  run  to  the  first 
natural  break.  There  are  only  a  few  broad  areas  without  some 
natural  line  locations  but  during  the  12-year  period  none  of  the 
large  fires  occurred  in  such  areas.  Most  of  the  Class  C  fires  are 
held  at  the  first  good  natural  break  in  topography.  The  Class  D 
and  E  fires  have  generally  been  those  which  started  in  relatively 
inaccessible  places  when  the  burning  index  was  high.  Although 
the  district  is  small,  travel  is  difficult  and  much  of  the  protected 
area  requires  2  to  3  hours'  travel  time  after  the  crew  is  mobilized. 

Occurrence  has  followed  no  unusual  pattern.  Railroad  fires 
dropped  after  rights-of-way  were  cleared  and  two  lines  con- 
verted to  diesel.  Incendiarism  fluctuates,  both  in  number  of  fires 
and  location,  reaching  a  new  high  in  the  fall  of  1952  with  9  fires. 

Virginia  has  a  brush  burning  law  which  prohibits  burning 
except  between  4  p.  m.  and  midnight  from  March  1  to  May  15. 
This  has  been  in  effect  since  1940  and  has  been  very  effective. 
Fewer  fires  get  out  of  control  and  those  which  do  escape  are 
easier  to  control  when  the  burning  index  drops  late  in  the  day. 

The  number  of  fires  per  year  has  ranged  from  a  high  of  60  in 
1941  through  a  low  of  8  in  1947  and  back  to  46  in  1952.  The 
average  number  per  year  for  the  first  6-year  period  was  31.7,  the 
second  6-year  period  21.0,  and  the  12  years  26.3.  This  is  fairly 
typical  of  the  trend  for  this  section  of  the  country  with  low  oc- 
currence during  the  war  years  and  a  gradual  reduction  through- 
out the  period. 

In  the  first  6  years  we  had  the  advantage  of  paid  standby  crews 
which  influenced  the  number  of  men  on  first  attack.  During  the 
second  6  years  we  relied  entirely  on  volunteer  crews  but  action  was 
immeasurably  speeded  up  by  a  network  of  FM  radio  in  the  last 
3  years.  Regular  personnel  were  able  to  participate  in  initial 
attack  in  many  cases  when  a  mobile  radio  or  scheduled  check  by 
portable  radio  received  the  report  which  initiated  control  action. 
The  district  has  had  a  ranger  and  three  yearlong  forestry  aides 
throughout  the  12  years. 

The  usual  tool  outfit  contains  Council  tools,  ax,  brushhook,  hazel 
hoe,  crosscut  saw,  and  backpack  spray  pumps.  No  power  line- 
building  equipment  has  ever  been  used.  Power  pumps  are  avail- 
able but  have  only  been  used  occasionally  on  mopup.  Water  from  a 
slip-on  tanker  unit  was  used  on  initial  attack  only  one  time  out 
of  316  fires  in  the  12  years.  This  leaves  the  work  squarely  on  the 
oldtime  handtool  crew.  Most  emphasis  has  been  placed  on  proper 
line  location  and  the  use  of  water  to  control  the  backfire  in  initial 
attack. 

With  all  the  facts  at  hand  we  conclude  that  it  is  very  much  to 
our  advantage  every  time  we  are  able  to  dispatch  one,  three,  or 
five  men  immediately  and  follow  up  with  additional  manpower  as 
needed.  In  the  last  few  years  these  first  men  have  repeatedly  said, 
"We  got  here  just  in  time  to  catch  it !" 


THE  HALFTRACK  AS  A  FIRE  FIGHTING  UNIT 


Arthur  A.  Lusher 

Forester,  Jicarilla  Indian  Agency 

Since  World  War  II,  halftrack  units  acquired  as  surplus  prop- 
erty have  been  available  for  civilian  uses.  The  halftrack  is  a  heavy, 
powerful  machine,  designed  and  built  to  withstand  very  rugged 
use  conditions,  and  to  propel  itself  over  a  wide  variety  of  types  of 
terrain.  It  can  travel  over  improved  roads  at  speeds  of  40  to  50 
miles  per  hour  or  negotiate  rough  areas  to  about  the  same  extent 
as  a  crawler  type  tractor.  High  speeds  are  not  recommended, 
however,  because  of  excessive  wear  to  the  tracks  and  bogey  wheels. 
Such  a  halftrack  was  acquired  by  the  Jicarilla  Indian  Agency, 
Dulce,  N.  Mex.,  for  use  in  protecting  an  area  of  approximately 
nine  townships  of  rolling  terrain  of  ponderosa  pine  timber  type 
containing  a  variety  of  fuel  types  (fig.  1). 

In  adapting  the  halftrack  to  the  fire  control  needs  of  the 
reservation,  modifications  had  to  be  relatively  inexpensive.  Since 
the  halftrack  could  travel  fairly  easily  over  most  of  the  area 
the  propelling  and  traction  mechanism  required  no  modification. 

A  Ranger  Pal  Junior  fire  plow  was  mounted  on  the  rear  of  the 
halftrack  by  means  of  a  solid  pin  hitch.  The  plow  is  placed  in 
operating  position  by  manually  lowering  it,  and  the  hitch  holds 
it  at  the  desired  plowing  depth.  The  plow  point  is  protected  by  a 
vertical  rolling  cutter  and  obstructions  are  avoided.  It  is  possible 
to  plow  a  fire  strip  5  feet  wide  including  fold-out. 


Figure  1. — Army  halftrack  converted  to  tanker-pumper. 
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Fire  fighting  efficiency  of  the  unit  was  extended  by  removing 
the  original  gasoline  tanks  and  installing  a  400-gallon  water  tank 
equipped  with  a  101-F  Bean  portable  pump  and  suitable  hose  and 
nozzle  connections.  Under  average  conditions  the  400  gallons  of 
water  will  last  2  hours.  A  65-gallon  gasoline  tank  was  installed 
directly  behind  the  driver's  seat.  Other  modifications  include  in- 
stallation of  a  high-frequency  radio  unit  and  space  for  rations 
and  handtools. 

The  halftrack  thus  equipped  has  proved  a  reliable  and  efficient 
fire  suppression  unit.  Its  use  has  measurably  reduced  the  travel 
time  and  manpower  requirements  of  the  protection  area.  The  unit 
is  versatile  in  that  it  is  equally  suitable  for  direct  attack  or  for 
backfiring  or  burn-out  methods. 

#  #  * 

Folding  Step  For  Slip-On  Tanker 

With  the  advent  of  the  slip-on  type  of  tanker  the  need  for  a  folding  step, 
which  would  make  the  unit  easily  accessible  to  the  operator  for  operation  and 
maintenance,  was  immediately  apparent.  The  step  described  here  is  for  a 
slip-on  pumper-tanker  mounted  on  a  1/2-ton,  four-wheel-drive,  flatbed  truck. 
Since  this  type  of  truck  is  used  on  the  roughest  terrain,  it  was  extremely 
important  that  the  step  fold  away  in  a  manner  to  allow  complete  freedom 
for  the  rear  tow  hook  from  any  angle  and  also  give  maximum  protection  to 
the  step  in  case  the  truck  was  backed  into  a  bank  or  mountainside. 

The  step,  when  not  in  use,  is  held  in  a  folded  position  flush  against  the 
back  of  the  truck  bed  by  a  spring-tensioned  keeper  mounted  on  each  side. 
The  overall  dimensions  of  the  step  are  37-1/4  inches  by  10-3/8  inches  by  1 
inch.  The  estimated  cost  per  unit  is  $30  to  $40,  depending  on  the  number  of 
steps  desired. 


Although  the  step  was  designed  primarily  for  slip-on  tanker  use,  it  is 
believed  that  it  can  be  modified  and  used  on  stake-side  or  suppression  trucks. 
Additional  information  and  construction  data  can  be  obtained  by  writing  to 
Forest  Supervisor,  Angeles  National  Forest  1443  Federal  Bldg.,  Lo^ 
Angeles  12,  Calif.— V.  E.  White,  Acting  Assistant  Fire  Control  Officer, 
Angeles  National  Forest. 


MANAGING  PRISON  INMATES  IN  ORGANIZED 
FIRE  CREWS 

Hurston  S.  Buck  II 
Hot  Shot  Crew  Foreman,  Stanislaus  National  Forest 

Each  year  the  Forest  Service  and  the  California  Department 
of  Corrections  draw  up  an  operating  agreement  for  the  use  of 
prison  inmates  in  fire  camps  that  will  be  in  operation  in  Region  5. 
These  men  come  from  the  four  State  Prisons,  Folsom,  San  Quentin, 
Soledad,  and  Chino,  and  only  those  who  have  from  1  to  4  years 
left  to  serve  may  volunteer  for  camp  service.  None  are  drafted. 
All  volunteers  are  given  a  complete  checkup  in  the  prison  hospital 
and  dentist  office  before  being  cleared  for  camp.  Their  physical 
condition  and  age  are  a  large  factor  in  their  final  selection.  The 
past  record  of  each  man  is  reviewed  to  determine  his  suitability 
for  fireline  work.  Upon  arrival  at  camp  and  after,  if  the  Hot 
Shot  Crew  Foreman  finds  a  man  in  the  group  that  is  unable  to 
carry  out  the  duties  of  a  fire  fighter,  he  may  have  the  man  re- 
turned to  the  prison  without  hurting  the  inmate's  record. 

While  in  camp,  inmates  are  restricted  to  areas  posted  with 
"camp  limit"  signs.  An  inmate  may  move  around  the  grounds  in- 
side the  limits  at  his  own  will,  but  to  go  beyond  he  must  be  ac- 
companied either  by  a  Department  of  Corrections  officer  or  a 
forest  officer  connected  with  the  camp.  The  camp  is  handled 
exclusively  by  1  lieutenant  and  5  officers  from  the  prison,  and  at 
least  one  of  these  men  is  on  duty  during  a  24-hour  period.  When 
crews  are  needed  on  a  fire,  they  are  counted  and  checked  out  to  a 
forest  officer.  A  count  of  the  men  is  made  while  they  are  in  camp 
at  least  every  2  hours.  When  out  of  camp  it  is  the  forest  officer's 
duty  to  make  the  count. 

The  prison  furnishes  the  food  and  runs  the  kitchen.  The  com- 
missary is  managed  by  the  prison  officials,  and  no  one  else  is  per- 
mitted to  trade,  give,  loan,  or  sell  any  article  to  an  inmate.  Cig- 
arettes are  the  articles  that  have  to  be  watched  most  closely,  be- 
cause they  are  the  same  as  money  to  an  inmate ;  he  can  use  them 
as  a  medium  of  exchange. 

California  Department  of  Corrections  officers  or  forest  officers 
connected  with  the  camp  are  the  only  persons  allowed  to  talk  to 
an  inmate  whether  in  or  out  of  camp.  It  is  a  violation  of  the  law 
for  the  inmate  and  free  persons  alike  if  they  converse. 

Naturally,  it  is  desirable  to  condition  the  inmates  for  fireline 
work  insofar  as  strong  legs  and  wind  are  concerned.  These  men 
come  from  prison  with  little  recreational  exercise.  They  are  very 
soft,  and  a  lot  of  them  have  never  lived  in  the  mountains.  When 
a  camp  is  established  before  the  fire  season  starts,  project  work 
such  as  tree  planting  and  blister  rust  is  provided  to  help  accom- 
plish conditioning.  If  a  camp  is  established  after  the  season  starts, 
the  men  are  conditioned  on  project  work  between  fires. 

Some  of  the  inmates  have  never  handled  a  shovel  or  an  ax,  but 
they  are  willing  to  learn.  It  is  necessary  to  start  with  the  most 
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elementary  instructions  on  handtools  and  fireline  setup.  While 
line  of  command  is  always  important,  it  is  a  must  with  this  type 
of  crew.  The  working  of  the  fireline  from  the  fire  boss  down,  and 
the  complete  fire  camp  setup,  is  explained  to  the  men. 

Hard  hats,  canteens,  and  tools  are  issued  to  the  men.  The  writer 
has  observed  that  different  nationalities  handle  the  various  fire 
tools  with  varying  degrees  of  efficiency.  We  do  not  issue  brush 
hooks  because  it  takes  too  long  to  properly  train  the  men  in  the 
use  of  that  tool.  After  the  tools  are  distributed,  safe  carrying 
practices  are  demonstrated ;  emphasis  is  placed  on  safety  in  carry- 
ing tools  while  hiking  to  or  from  a  fire.  The  men  are  also  taught 
two  methods  of  fireline  construction:  the  "one  lick"  and  the 
"bump-up."  They  construct  practice  firelines  by  both  methods  for 
2  days  in  different  cover  and  terrain,  and  they  are  also  trained  in 
dry  and  wet  mopup. 

When  there  is  a  call  to  a  fire,  the  Department  of  Corrections 
officer  in  camp  is  notified  at  once.  He  in  turn  alerts  the  crew.  We 
have  two  trucks  and  a  pickup.  The  men  have  all  been  briefed  in 
loading.  Bedrolls  all  go  in  the  pickup  and  the  tools  go  in  the  truck 
boxes.  The  forestry  inmate  clerk  has  a  kit  already  packed  with  the 
necessary  forms  to  be  used,  and  it  is  also  loaded  onto  the  pickup. 
The  men  get  on  the  trucks  and  are  counted  by  the  Department  of 
Corrections  officer  who  is  to  accompany  the  crew.  While  in  travel, 
the  crew  is  not  permitted  to  cross  the  California  line  because  its 
men  are  wards  of  the  State,  and  once  out  of  State  they  are  free 
until  extradition  papers  can  be  cleared.  Upon  arrival  at  the  fire 
the  men  are  counted  again  and  checked  to  the  forest  officer.  These 
men  are  very  willing  workers  on  a  going  fire,  and  they  are  also 
thorough  on  mopup. 

This  unit  is  set  up  as  a  sector,  with  sector  and  crew  bosses  so 
that  the  efficiency  of  the  trained  crew  will  not  be  impaired,  and 
the  inmates  will  be  prevented  from  mixing  with  pickup  labor. 
In  a  crew  of  this  kind  there  is  a  radio  operator,  clerk-timekeeper, 
and  men  trained  in  felling  with  handsaws  or  chain  saws. 

At  the  end  of  a  shift  the  foreman  counts  the  men  and  brings 
them  back  to  the  fire  camp  where  they  are  again  counted  by  the 
Department  of  Corrections  officer  and  turned  over  to  him.  The 
officer  takes  the  inmates  into  a  sleeping  area  away  from  the  fire 
camp  area  in  general.  This  area  is  posted  with  camp  limit  signs, 
and  the  men  must  stay  within  the  limits  except  when  the  officer 
brings  them  out  to  meals.  The  Department  of  Corrections  officer 
is  notified  of  the  hour  that  the  men  will  be  needed  in  the  morning, 
and  it  is  his  responsibility  to  have  them  up  and  fed  so  that  they 
are  ready  to  be  checked  out  at  the  proper  time. 

The  possibility  of  the  escape  of  any  of  the  inmates  is  of  par- 
amount importance  to  the  Department  of  Corrections.  This  is  the 
reason  for  all  of  the  counting  that  is  done  and  for  the  restrictions 
as  to  conversation  between  inmates  and  free  personnel.  If  an  in- 
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mate  were  permitted  to  run  at  will  around  the  fire  and  fire  camp, 
he  would  be  in  a  position  to  make  a  contact  for  transportation  and 
possibly  an  escape.  The  sheriff's  office  nearest  the  camp  where  the 
men  are  housed  for  the  summer  is  given  a  picture  of  each  man. 
The  forestry  foreman  is  also  supplied  with  pictures  of  each  man 
he  takes  on  every  fire.  The  Department  of  Corrections  officer  has  a 
picture  of  each  one  too.  Counted  often,  the  men  know  that  if  they 
were  to  leave  it  would  be  but  a  short  time  before  they  were  missed, 
and  that  it  would  be  almost  impossible  for  any  distance  to  be 
gained.  If  inmates  are  on  the  fireline  and  one  is  missed  and  cannot 
be  located  the  officer  in  the  fire  camp  is  notified  at  once.  The  De- 
partment of  Corrections  as  a  rule  does  not  ask  the  Forest  Service 
to  chase  a  fugitive,  but  when  requested  full  cooperation  is  given. 
If  an  inmate  is  off  the  line  without  permission,  it  is  the  same  as 
escape  and  is  a  punishable  offense. 

ft  ft  ft 

Location  Marker  For  Lookout  Reference 

One  of  the  forest  fire  detection  problems  on  the  Myles  Standish  State 
Forest,  near  Plymouth,  Mass.,  is  the  prompt  and  accurate  location  of  fires 
which  are  visible  from  only  one  lookout.  Terrain  is  level  to  rolling  without 
easily  identified  natural  features.  Cover  is  a  dense  growth  of  scrub  oak  and 

pitch  pine  which  tends  to  obscure  na- 
tural landmarks  such  as  roads  and 
ponds.  Parts  of  this  area  have  been 
cut  over,  and  the  patches  of  slash,  in 
which  fire  travels  rapidly,  make  ac- 
curate location  for  suppression  crews 
of  prime  importance. 

The  solution  to  this  problem  is  a 
system  of  markers,  similar  to  the  one 
illustrated,  which  we  mounted  on  the 
top  of  trees  and  poles  high  enough  to 
place  them  above  surrounding  vege- 
tation and  in  locations  where  they  are 
under  direct  visibility  from  the  look- 
out. Each  marker  is  painted  a  bright 
yellow,  which  seems  to  glow  in  the 
sun  and  renders  the  marker  readily 
visible.  Markers  are  located  near  road 
junctions,  fishing  ponds,  scout  camps, 
picnic  grounds,  and  similar  hazard 
areas.  Exact  location  of  each  marker 
is  recorded  on  the  lookout  map. 

This  system  of  markers  provides  a 
network  of  artificial  landmarks  with- 
in the  area  of  responsibility  of  the 
Myles  Standish  Lookout  that  facili- 
tates rapid  and  accurate  determination  of  fire  location  without  the  aid  of 
cross  shots  from  other  lookouts.  In  addition  the  markers  provide  a  visible 
"yardstick"  for  estimating  distance.  This  aid  is  of  considerable  value  in 
training  a  new  observer  and  to  one  not  familiar  with  that  particular  area. 

The  usefulness  of  the  markers  was  established  shortly  after  they  were  put 
up.  A  fire  occurred  in  a  slash  area  about  500  yards  from  a  marker.  The  ob- 
server was  able  to  report  the  exact  fire  location  without  the  aid  of  a  cross 

shot.  The  markers  have  proved  so  useful  that  we  plan  to  extend  the  system.  

Harold  L.  Ballard,  District  Fire  Warden,  Massachusetts  Forest  Fire  Serv- 
ice. 


INFORMATION  FOR  CONTRIBUTORS 


It  is  requested  that  all  contributions  be  submitted  in  duplicate,  typed 
double  space,  and  with  no  paragraphs  breaking  over  to  the  next  page. 

The  title  of  the  article  should  be  typed  in  capitals  at  the  top  of  the 
first  page,  and  immediately  underneath  it  should  appear  the  author's 
name,  position,  and  unit. 

Any  introductory  or  explanatory  information  should  not  be  included 
in  the  body  of  the  article,  but  should  be  stated  in  the  letter  of  transmittal. 

Illustrations,  whether  drawings  or  photographs,  should  have  clear  de- 
tail and  tell  a  story.  Only  glossy  prints  are  acceptable.  Legends  for  illus- 
trations should  be  typed  in  the  manuscript  immediately  following  the 
paragraph  in  which  the  illustration  is  first  mentioned,  the  legend  being 
separated  from  the  text  by  lines  both  above  and  below.  Illustrations 
should  be  labeled  "figures"  and  numbered  consecutively.  All  diagrams 
should  be  drawn  with  the  type  page  proportions  in  mind,  and  lettered 
so  as  to  permit  reduction.  In  mailing,  illustrations  should  be  placed 
between  cardboards  held  together  with  rubber  bands.  Paper  clips  should 
never  be  used. 

When  Forest  Service  photographs  are  submitted,  the  negative  number 
should  be  indicated  with  the  legend  to  aid  in  later  identification  of  the 
illustrations.  When  pictures  do  not  carry  Forest  Service  numbers,  the 
source  of  the  picture  should  be  given,  so  that  the  negative  may  be  located 
if  it  is  desired. 

India  ink  line  drawings  will  reproduce  properly,  but  no  prints  (black- 
line  prints  or  blueprints)  will  give  clear  reproduction.  Please  therefore 
submit  well-drawn  tracings  instead  of  prints. 


©  Bemember—  only  you  can 

PREVENT  FOREST  FIRESI 


VOi.   14  OCTOBER  1953  No.  4 

CONTROL 
NOTES 


A  PERIODICAL  DEVOTED 
TO  THE  TECHNIQUE  OF 
FOREST  FIRE  CONTROL 


FOREST  SERVICE    *    U.  S.  DEPARTMENT  OF  AGRICULTURE 


FORESTRY  cannot  restore 
the  American  heritage  of  natural 
resources  if  the  appalling  wastage  by 
fire  continues.  This  publication  will 
serve  as  a  channel  through  which 
creative  developments  in  manage- 
ment and  techniques  may  be  com- 
municated to  and  from  every  worker 
in  the  field  of  forest  fire  control. 


Volume  14 


Number  4 


FIRE  CONTROL  NOTES 


TECHNIQUE  OF  FOREST  FIRE  CONTROL 


The  value  of  this  publication  will  be  determined  by  what  Fed- 
eral, State,  and  other  public  agencies,  and  private  companies  and 
individuals  contribute  out  of  their  experience  and  research.  The 
types  of  articles  and  notes  that  will  be  published  will  deal  with  fire 
research  or  fire  control  management:  Theory,  relationships,  pre- 
vention, equipment,  detection,  communication,  transportation, 
cooperation,  planning,  organization,  training,  fire  fighting,  methods 
of  reporting,  and  statistical  systems.  Space  limitations  require  that 
articles  be  kept  as  brief  as  the  nature  of  the  subject  matter  will 
permit. 

FIRE  CONTROL  NOTES  is  issued  by  the  Forest  Service  of  the 
United  States  Department  of  Agriculture,  Washington,  D.  C.  The 
matter  contained  herein  is  published  by  the  direction  of  the  Secre- 
tary of  Agriculture  as  administrative  information  required  for  the 
proper  transaction  of  the  public  business.  The  printing  of  this 
publication  has  been  approved  by  the  Director  of  the  Bureau  of 
the  Budget  (November  7,  1951). 

Copies  may  be  obtained  from  the  Superintendent  of  Documents, 
Government  Printing  Office,  Washington  25,  D.  C,  20  cents  a 
copy,  or  by  subscription  at  the  rate  of  75  cents  per  year,  domestic, 
or  $1.00,  foreign.  Postage  stamps  will  not  be  accepted  in  payment. 


Periodical  Devoted  to  the 


Forest  Service,  Washington,  D.  C. 


UNITED  STATES  GOVERNMENT  PRINTING  OFFICE,  WASHINGTON:  1 953 


CONTENTS 


Page 


Half-inch  fuel-moisture  sticks — how  they  are  made   1 

C.  E.  Hardy. 

Map  mounting...   8 

Brooke  R.  Davis. 

We're  putting  everyone  on  the  team   9 

Don  M.  Drummond. 
Nonglare  shield  for  lookout  cab  windows   11 

K.  F.  Karow. 

Hose  washer   12 

John  Bourque. 

Glareproofing  tower  window  panes   13 

W.  H.  Mitchell. 

Scale-model  tower  for  construction  training   14 

Earl  M.  Braden. 

A  "use  of  water"  outline  for  training  personnel  at  guard  schools   16 

Richard  H.  Woodcock. 
The  diesel  locomotive  fire  control  problem  in  Michigan   24 

Dell  F.  Weir. 

Fire  protection  in  the  Bradford  Oil  Fields   26 

L.  E.  Stotz. 

Some  observations  on  slash  burning   28 

Jack  Heintzelman  and  Clarence  Edgington. 
Railroad  bulldozes  firebreak   29 

Henry  Sipe. 

Method  for  finding  the  percentage  burned  on  unprotected  forest  land   30 

J.  Edwin  Moore. 

Published  material  of  interest  to  fire  control  men   31 

Illinois  fire  damage  appraisal  system....   32 

Richard  Thorn  and  Martin  Anderson. 

A  lighted  clip-board   34 

Planning  for  the  use  of  fireline  plows   35 

Fred  G.  Ames. 

Fire-pump  engine  storage  damage   41 

Dual  service  communication — Six  Rivers  National  Forest   42 

C.  E.  Bell. 

Repellents  for  the  protection  of  fabric  in  fire  hose   46 

Jack  F.  Welch. 


HALF-INCH  FUEL-MOISTURE  STICKS— HOW  THEY 

ARE  MADE 


C.  E.  Hardy 

Forester,  Northern  Rocky  Mountain  Forest  and  Range 
Experiment  Station 

Nearly  30  years  ago  the  idea  of  using  sticks  of  known  dry 
weight  as  a  criterion  of  the  moisture  content  of  forest  fuels  was 
conceived.  The  purpose  of  indicator  sticks  is  to  evaluate  the  rela- 
tive dryness  of  fuels  as  one  essential  step  in  fire-danger  rating. 
Richard  E.  McArdle,  now  Chief  of  the  United  States  Forest  Serv- 
ice, developed  the  idea  of  1  2-inch  square  sticks  and  doweling  3 
sticks  together.  The  late  Harry  T.  Gisborne,  in  Region  1,  tested 
natural  branches,  2-inch  dowels,  1-inch  dowels,  and  the  square 
ones  during  the  process  of  arriving  at  the  present  type  of  fuel- 
moisture  indicator  sticks.  Prior  to  1942  sets  of  sticks  were  not 
trimmed  to  any  particular  oven-dry  weight.  Either  a  special  scale 
had  to  be  used  or  a  conversion  table  prepared  for  each  set.  Start- 
ing in  1942,  all  sets  were  trimmed  to  exactly  100.0  grams,  oven- 
dry  weight.  This  reduced  computation  work  tremendously  and 
minimized  errors.  It  also  meant  that  a  set  of  fuel-moisture  sticks 
could  be  used  anywhere  without  having  its  little  conversion  chart 
tagging  along. 

After  the  sticks  were  generally  accepted  throughout  the 
Western  States,  the  California  Forest  and  Range  Experiment 
Station  assumed  the  manufacturing  task  and  started  develop- 
ment of  a  mass-production  method.  In  1948  the  manufacturing 
responsibility  was  assigned  to  the  Northern  Rocky  Mountain 
Forest  and  Range  Experiment  Station.  Development  of  efficient 
mass-production  methods  continued  at  the  Priest  River  Experi- 
mental Forest  in  northern  Idaho.  Finally,  in  the  fall  of  1951,  a 
manufacturing  center  to  produce  fuel-moisture  sticks  for  the  en- 
tire Western  United  States  was  established  at  the  Forest  Service 
Warehouse  in  Spokane,  Wash.  The  Division  of  Procurement  and 
Supply  has  an  ingenious  group  of  fellows  at  the  Spokane  Ware- 
house— they  love  to  find  easier  and  cheaper  ways  of  doing  things. 
This  article  will  tell  how  they  are  doing  the  job. 

A  set  of  Forest  Service  standard  fuel-moisture  indicator  sticks 
consists  of  four  1/2-inch  ponderosa  pine  sapwood  dowels  spaced 
1/4  inch  apart  on  two  3/16-inch-diameter  hardwood  pins.  The 
dowels  are  held  in  place  on  the  pins  by  wire  brads  at  each  inter- 
section. The  resultant  set  of  indicator  sticks  is  2-3  /4  inches  wide, 
approximately  20  inches  long,  and  has  an  oven-dry  weight  of  100.0 
grams. 

The  manufacturing  process  is  a  continuous  one.  When  produc- 
tion is  fully  underway,  material  is  in  all  stages  of  completion.  Six 
or  seven  weeks'  production  by  a  2-man  team  is  sufficient  to  supply 
the  normal  annual  demand  for  1,800  sets.  The  sticks  are  made 
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during  the  winter  months  when  warehouse  work  schedules  can 
best  be  adjusted  for  the  purpose. 

The  Division  of  Fire  Research  furnishes  technical  supervision 
to  the  project.  The  forester  in  charge  of  Fire  Danger  Rating  re- 
search assists  in  instruction  and  inspection  at  the  lumber  mill 
when  the  dowel  stock  is  purchased,  training  of  new  personnel  at 
the  place  of  manufacture,  setting  standards  and  tolerances,  and 
inspecting  the  product  through  all  stages  of  manufacture. 

Procurement  of  good  quality  dowel  stock  makes  the  whole  job 
easier.  Specifications  are  strict:  the  dowels  are  cut  from  well- 
manufactured,  sound  ponderosa  pine  lumber,  air-dried  or  kiln- 
dried  to  a  uniform  moisture  content  of  not  more  than  15  percent. 
All  dowels  are  round  and  accurately  cut  to  a  uniform  diameter  of 
1/2  inch,  tolerance  of  ±  1/64  inch,  and  to  a  length  of  23  1/2 
inches,  tolerance  of  ±  1/8  inch.  They  are  smoothly  and  accurately 
machined  except  for  occasional  minor  imperfections  that  can  be 
corrected  by  light  sanding.  The  grade  or  quality  of  the  dowels  is 
such  that  at  least  a  20-inch  section  of  the  length  is  free  of  the 
following  defects :  heartwood,  knots,  pitch  pockets,  pitch  streaks, 
excessive  number  of  resin  canals,  splits,  checks,  shake,  stain, 
decay  in  any  stage,  cross  or  diagonal  grain  in  excess  of  1/2  inch 
per  foot,  coarse  grain  or  grain  having  noticeable  percentage  of 
summerwood,  sweep  in  2  planes,  sweep  in  1  plane  in  excess  of  1/8 
inch  per  23  1/2-inch  dowel.  Specifications  for  the  3/16-inch 
connecting  pins  are  similar  except  that  these  are  maple  or  birch. 

The  primary  pieces  of  equipment  needed  for  the  manufactur- 
ing job  are:  2  electric  ovens  made  so  the  inside  rack  turns  con- 
tinuously, drill  press,  drilling  and  assembly  jigs,  4-inch  power 
saw,  3  sets  of  balances  (knife-edge  types  for  the  sorting  table  and 
the  initial  check-out  at  the  oven,  and  a  high  quality  torsion  balance 
for  final  trim  and  final  check) ,  a  tacking  machine  and  tacks,  GI 
brush,  rubber  stamp,  and  other  incidental  tools. 

Fuel-moisture  research  shows  that  of  the  unsatisfactory  in- 
dicator sticks,  80  percent  are  made  from  dowel  stock  either  too 
light  or  too  heavy  to  meet  the  length  requirements.  Dense  wood 
containing  excessive  resin  in  the  cells  and  wood  that  is  very  light 
in  weight  produce  sticks  that  have  erratic  moisture  absorption 
and  drying  characteristics.  It  is  important  that  such  woods  do  not 
find  their  way  into  a  set  of  fuel-moisture  sticks.  However,  the 
elimination  of  these  types  of  wood  is  not  easy  because  experience 
shows  that  such  defects  cannot  be  readily  detected  by  observation. 

One  of  the  project  men,  an  ardent  disciple  of  Rube  Goldberg, 
developed  an  ingenuous  device  to  overcome  the  trouble.  He  wasn't 
sure  that  his  idea  of  an  automatic  sorter  would  prove  successful ; 
so  instead  of  making  the  contraption  on  official  time,  he  performed 
the  development  work  on  holidays  and  weekends.  The  result  of  his 
work  is  a  very  successful  sorting  device  that  automatically  detects 
woods  of  various  densities.  Figure  1  shows  the  sorter  and  its 
inventor,  Arthur  Mast.  It  consists  of  a  series  of  No.  14  wires  and 
counterbalances,  with  the  fulcrums  held  in  a  wooden  framework. 
The  sorter  is  adjusted  so  that  a  dowel  rolling  along  the  top  of  the 
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frame  will  drop  into  a  pocket  when  the  weight  of  the  dowel  trips 
the  counterbalance.  There  are  6  pockets — 1  for  the  extremely 
heavy  dowels,  1  for  the  extremely  light  dowels,  and  the  other  4 
for  the  usable  dowels  in  order  of  their  weights. 


Figure  1. — The  sorting  machine. 


After  dowels  are  sorted  by  weight  the  next  step  is  inspection 
to  eliminate  pieces  with  such  defects  as  pitch  streaks,  heartwood, 
and  other  items  listed  in  the  specifications.  A  defect  rack  contain- 
ing samples  of  every  type  of  unsatisfactory  wood  has  been  as- 
sembled as  a  training  aid  and  guide  for  the  inspector.  The  culling 
process  takes  place  in  front  of  a  large  window,  because  experience 
has  shown  that  defects  are  most  readily  detected  under  natural 
light  conditions  (fig.  2).  Dowels  passing  inspection  are  placed  ac- 
cording to  weight  in  one  of  four  bins. 

Up  to  this  stage  in  the  sorting  and  inspection  process  each 
dowel  has  been  treated  as  an  individual.  The  next  step  is  to  select 
four  matched  dowels  for  assembly  into  a  set  of  fuel-moisture  in- 
dicator sticks.  One  dowel  is  selected  from  each  of  the  four  weight 
sorting  bins  so  that  no  one  set  of  sticks  will  contain  a  preponder- 
ance of  the  heaviest  or  lightest  acceptable  woods.  The  four  dowels 
are  weighed  to  determine  whether  or  not  the  resultant  set  will 
meet  final  weight/length  requirements.  Proper  allowance  is  made 
for  the  moisture  content. 

The  hardwood  connecting  pins  that  hold  the  4  ponderosa  pine 
dowels  together  are  cut  by  a  power  saw  to  a  length  of  2  1/2  inches. 
A  special  jig  permits  cutting  90  hardwood  pins  at  a  time.  Less 
than  one  man-hour  of  labor  will  produce  enough  hardwood  pins 
to  assemble  1,800  sets  of  fuel-moisture  sticks. 
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Figure  2. — Drilling  and  assembling  layout. 


Prior  to  the  actual  assembly  operation  a  drill  press  bores  two 
holes  in  each  ponderosa  pine  stick  for  insertion  of  the  hardwood 
connecting  dowels.  A  special  jig  holding  four  ponderosa  pine 
sticks  is  used  in  this  operation.  The  two  outside  sticks  are  bored 
only  to  a  depth  of  3/8  inch  so  that  the  connecting  pins  will  not 
protrude.  This  reduces  the  need  for  excessive  sanding  and  finish- 
ing of  the  completed  set.  Holes  for  the  connecting  pins  are  bored 
through  on  the  two  inside  sticks.  The  pins  are  put  through  the  in- 
side dowels,  and  the  outside  dowels  are  placed  over  the  ends  of  the 
pins.  The  set  of  sticks  is  now  ready  for  final  assembly. 

During  final  assembly,  still  another  special  jig  is  used  to  ob- 
tain proper  spacing  of  1/4  inch  between  each  dowel,  and  to  facili- 
tate tacking  of  the  hardwood  pins  (fig.  2).  Tacking  is  performed 
with  a  hammer  that  automatically  feeds  the  tacks  into  position. 
After  tacking,  little  splinters  around  the  holes  are  removed  with 
a  GI  brush.  Dirt  and  rough  spots  are  removed  with  1/0  sandpaper. 
Insertion  of  a  screwhook  in  the  end  of  one  of  the  middle  dowels 
completes  the  assembly  job. 

The  next  manufacturing  step  is  oven-drying  of  the  assembled 
sets  of  sticks.  Each  oven  contains  a  constantly  rotating  rack  that 
holds  58  sets  of  sticks  in  a  vertical  position.  A  clutch  stops  the 
racks  for  loading  and  unfading  (fig.  3).  Heated  air  passes  uni- 
formly around  each  set  of  sticks.  The  moisture-laden  air  is  ejected 
through  a  port  in  the  side  of  the  oven. 

Mass  production  techniques  for  a  2-man  team  have  been 
developed  for  both  the  assembly  and  oven-drying  operations  dur- 
ing a  40-hour  work  week.  New  charges  of  fuel-moisture  sticks  are 
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put  in  the  ovens  every  week  day  except  Friday.  On  Monday  after 
the  ovens  are  charged,  the  entire  day  is  available  for  sorting,  drill- 
ing, and  assembling.  On  other  week  days  the  work  schedule  is 
divided  between  these  operations  and  the  oven-drying  procedures. 


Figure  3. — Loading  an  oven. 


After  18  to  20  hours  of  drying,  four  sets  selected  at  random 
from  each  oven  are  marked,  weighed  on  a  sensitive  balance,  and 
the  weight  recorded.  This  procedure  is  repeated  hourly  until  no 
further  weight  loss  occurs.  It  is  extremely  important  that  all  sets 
of  sticks  be  absolutely  dry  before  removal  from  the  ovens.  Any 
residual  moisture  will  cause  an  error  in  all  remaining  work.  When 
bone  dry,  the  sets  are  ready  for  trimming  to  exactly  100.0  grams. 

The  two  men — call  them  the  initial  weigher  and  the  trimmer 
— must  acquire  a  proficiency  in  the  trimming  step,  because  after 
a  set  of  sticks  is  out  of  the  oven  for  more  than  2  minutes,  it  be- 
gins to  absorb  moisture  and  pick  up  weight.  The  initial  weigher 
removes  a  set  from  the  oven,  weighs  it,  records  the  weight,  and 
lays  it  on  the  small  shelf  just  beside  the  trimmer  (fig.  4).  The 
trimmer  picks  up  the  set,  glances  at  its  weight  on  the  chart,  and 
saws  it  off  just  slightly  longer  than  called  for  by  a  special  trim- 
ming guide  attached  to  the  saw  table.  The  trimming  guide  is  a 
series  of  lines  parallel  to  the  saw  blade,  from  18  to  23  inches  out 
from  the  saw.  The  guide  lines  are  marked  in  grams  and  tenths  of 
grams  of  initial  weight.  Guide-line  positions  are  derived  from  the 
formula : 

Initial  weight  100.0 
Initial  length  X 
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Thus,  a  set  of  sticks  with  an  oven-dry  weight  of  illO  grams  will 
be  much  longer  when  trimmed  to  100.0  grams  than  one  which  has 
an  oven-dry  weight  of  120  grams.  After  the  first  cut  the  trimmer 
weighs  the  set  on  a  torsion  balance  to  determine  how  much 
material  remains  in  excess  of  100.0  grams.  The  balance  is  ad- 
justed so  that  each  mark  on  the  scale  above  the  pointer  means  one- 
tenth  gram.  He  saws  off  about  the  right  amount  and  reweighs. 
This  is  done  until  the  set  weighs  exactly  100.0  grams.  After  a 
very  short  time  the  trimmer  is  able  to  make  the  final  trimming 
in  one  or  two  passes  through  the  saw. 


Figure  4.  —  Initial 
weighing  and  trim- 
ming. 


After  trimming,  sticks  are  hung  in  a  rack  holding  20  sets. 
A  full  day's  run,  usually  consisting  of  five  racks,  is  placed  in  the 
conditioning  cabinet,  part  of  which  is  shown  in  fig.  5. 

The  conditioning  cabinet  is  a  ventilated  closetlike  structure 
where  sets  may  hang  until  they  come  into  balance  with  the  sur- 
rounding atmosphere.  It  has  been  found  that  a  week  is  long  enough 
for  a  day's  run  to  stay  in  the  conditioning  cabinet.  At  the  end 
of  that  time  any  set  that  is  erratic  in  its  moisture  absorption  and 
retention  capabilities  can  be  spotted  and  either  corrected  or 
destroyed. 

A  simple  procedure  has  been  developed  for  testing  sets  of 
fuel-moisture  sticks  after  their  removal  from  the  conditioning 
cabinet.  Each  set  of  the  oldest  day's  run  is  weighed  to  the  nearest 
10th  gram  cn  a  torsion  balance.  This  weight  is  recorded  on  a 
chart  that  has  a  number  for  each  set.  The  sets  are  then  hung  on 
the  final  check  rack  (fig.  6)  in  consecutive  order  so  the  hook 
number  of  a  set  corresponds  to  the  number  on  the  chart.  The 
weights  of  the  day's  run  of  sets  (100-110)  are  added  together  and 
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Figure  5. — Drying,  trimming',  and  conditioning  layout. 


Figure  6. — Final  check  rack. 


averaged.  Any  set  whose  weight  deviates  0.5  to  1.0  gram  from  the 
average  is  corrected.  If  slightly  overweight  (0.5 — 1.0  gram),  a 
set  is  trimmed  down  on  the  saw  to  the  average  weight.  If  slightly 
underweight  (0.5 — 1.0  gram),  brads  are  driven  into  one  end  to 
bring  the  weight  up  to  average.  If  a  set  varies  more  than  1.0  gram 
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from  the  average,  it  is  discarded.  Manufacturing  experience  shows 
that  only  2  or  3  percent  of  the  sets  need  adjustment;  rarely  is  it 
necessary  to  discard  one.  All  of  the  previous  sorting  and  culling 
has  diminished  the  possibility  of  losing  the  manufacturing  invest- 
ment long  before  fuel-moisture  sticks  reach  this  point. 

After  the  final  weight  check,  each  set  of  sticks  is  again 
examined  for  fingermarks,  loose  dowels,  splinters,  or  other  de- 
fects not  previously  noted.  The  set  is  stamped  in  red  indelible  ink 
on  the  screweye  end :  THIS  END  NORTH,  and,  THIS  SIDE  UP. 
It  is  slipped  into  an  individual  paper  envelope,  put  into  a  tight  box, 
and  stored  away  under  uniform  temperature  and  moisture  condi- 
tions until  spring.  Then,  orders  from  New  Mexico  to  Alaska  begin 
pouring  in  for  these  indicators  of  that  ever-so-important  factor  in 
rating  fire  danger — fuel  moisture. 


ft  ft  ft 
Map  Mounting 

There  have  been  a  number  of  articles  on  methods  of  mounting  maps  for 
various  fire  control  and  administrative  uses,  but  I  have  found  the  following 
method  the  easiest  and  most  satisfactory  for  mounting  maps  on  plywood  or 
sheet  metal.  The  materials  used  are  regular  clear  nitrate  dope;  nitrate  dope 
thinner;  IV2-  or  2-inch  paint  brush  (spray  equipment  can  be  used)  ;  ruler  or 
large  drawing  triangle  or  spueegee;  map  mount  of  plywood  or  sheet  metal; 
map. 

The  nitrate  dope  is  the  same  unpigmented  finish  used  on  airplane  fabric. 
It  gives  a  waterproof,  wear-resistant  surface  that  will  take  a  lot  of  rough 
use  in  the  field  or  on  the  fire  finder  and  dispatching  map.  One  quart  of  dope 
will  cover  about  150  square  feet  of  paper  or  wood  with  one  coat.  The  dope 
can  be  used  without  the  thinner,  but  thinning  makes  the  dope  easier  to 
handle.  Two  people  can  do  a  better  job  of  mounting  large  maps  than  one 
person,  because  the  dope  dries  rapidly  and  the  alinement  of  the  map  on  the 
mounting  base  must  be  completed  quickly. 

First  apply  about  three  coats  of  dope  to  each  side  of  the  map  and  to  the 
side  of  the  mount  on  which  the  map  is  to  be  placed.  Each  application  of 
dope  should  be  allowed  to  dry  before  the  next  coat  is  put  on.  This  drying 
takes  but  a  few  minutes.  Next  apply  another  layer  of  dope  about  the  width 
of  the  brush  along  one  side  of  the  mounting  base  and  immediately  aline  the 
edge  of  the  map  on  this  fresh  application  before  it  dries,  holding  the  oppo- 
site side  of  the  map  off  of  the  base.  Progressively  apply  dope  to  the  mount- 
ing base  and  smooth  the  map  onto  the  base  with  a  straightedge  or  squeegee. 
Do  not  press  the  map  onto  the  base  any  harder  than  is  necessary  to  push  out 
all  of  the  air  between  the  map  and  the  base.  A  little  extra  dope  for  this 
operation  will  give  more  time  to  adjust  the  position  of  the  map  and  remove 
the  air  bubbles. 

After  the  map  is  positioned  and  stuck  to  the  base,  apply  five  or  more  addi- 
tional coats  of  dope  on  the  surface,  allowing  drying  time  between  coats. 

Printed,  paper  azimuth  circles,  or  another  map  can  be  applied  to  the 
surface  of  the  first  mounted  map  by  simply  placing  the  circle  or  map  on  top 
of  a  fresh  application  of  dope,  allow  time  to  dry,  then  put  more  dope  on  top 
of  the  new  additions.  Nitrate  dope  cannot  be  used  on  top  of  the  Visitype 
azimuth  circle  because  it  will  dissolve  the  printing. — Brooke  R.  Davis, 
Ranger,  Chattahoochee  National  Forest. 


WE'RE  PUTTING  EVERYONE  ON  THE  TEAM 


Don  M.  Drummond 

Assistant  State  Firewarden,  Nevada 

Everything  seems  to  be  going  up,  including  the  number 
of  man-caused  fires  on  the  wild-land  areas  along  the  eastern  slope 
of  the  Sierra  Nevadas,  where  the  important  communities  of 
Reno,  Carson  City,  Minden,  Gardnerville,  and  Lake  Tahoe  are 
located.  Sometimes  it  seems  that  not  only  the  number  of  these 
fires,  but  quite  sizeable  parts  of  the  most  important  watershed, 
recreation,  and  potential  residential  areas  are  going  up  too — 
in  smoke.  Theoretically,  man-caused  fires  can  be  prevented.  There 
are  8  agencies  charged  with  fire  prevention  responsibilities  in 
the  20-mile  wide,  70-mile  long  area  along  the  east  slope  of  the 
Sierras :  the  State  board  of  fire  control,  3  counties,  a  rural  fire 
district,  the  Bureau  of  Land  Management,  the  U.  S.  Forest  Service, 
and  the  Indian  Service.  These  agencies  have  come  to  the  con- 
clusion they  must  exert  even  more  effort  at  putting  the  theory 
of  fire  prevention  into  practice. 

Factors  that  make  our  work  of  fire  prevention  a  little  more 
difficult  each  year,  and  which  are  perhaps  typical  of  the  situations 
existing  around  many  communities  in  the  Western  States,  are  as 
follows : 

1.  As  a  result  of  past  misuse  and  past  fires,  cheatgrass 
(Bromus  tectorum)  has  taken  over  and  is  constantly  invading  new 
areas  of  wild  land  in  the  foothills,  especially  along  the  highways 
and  access  roads.  Cheatgrass,  so  flammable  that  we  are  nearly 
correct  in  listing  it  as  both  a  hazard  and  a  risk,  is  probably  the 
greatest  single  contributing  cause  to  the  increased  number  of 
fires  and  their  size. 

2.  Automobile  travel  is  growing  at  an  astounding  rate. 
More  tourists,  more  commuters,  and  more  travel  by  local  people  is 
shown  by  actual  counts  made  by  the  State  highway  department. 
In  other  words,  more  people  are  traveling  through  our  high- 
hazard  areas  each  summer  on  both  transcontinental  and  local  high- 
ways. 

3.  Local  residents  are  adding  to  the  risk  each  year  as  they 
move  out  into  newly  developed  suburban  areas  and  subdivisions 
with  their  homes  and  stringer  construction  of  motels,  night  clubs, 
and  other  business. 

4.  The  reactivation  of  military  bases  is  bringing  into  our 
area  thousands  of  people  who  fail  to  realize  the  fire  hazards 
existing  in  the  semiarid  country  around  them. 

5.  Literally  hundreds  of  people  commute  10  to  65  miles  daily 
through  areas  that  are  so  much  a  part  of  their  daily  routine  they 
become  oblivious  to  the  fire  hazards  around  them. 
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6.  And  the  children,  who  constantly  present  new  problems, 
apparently  act  by  impulse  and  must  learn  by  costly  experience. 

For  the  past  several  years  the  cooperating  agencies  have 
been  meeting  in  March  to  map  out  the  prevention  plans  for  the 
coming  fire  season.  And,  although  the  prevention  program  is 
undoubtedly  felt  by  the  public,  our  fire  occurrence  records  for  the 
past  few  years  make  us  believe  that  we  are  not  getting  ahead  of 
the  increasing  risks  and  hazards,  and  the  growing  number  of 
fires,  as  we  should. 

This  spring  when  we  realized  that  we  should  foe  doing  better 
with  our  fire  prevention  job,  we  went  to  our  interagency  meeting 
determined  to  find  out  "why"  as  nearly  as  possible.  Past  fires 
were  analyzed  for  cause,  location,  damage,  and  cost;  classes  of 
people  responsible  for  fires  were  determined ;  possible  new  sources 
of  man-caused  fires  for  the  coming  year  were  examined.  With 
this  information  we  determined  ways  and  means  to  reach  the 
various  classes  of  people  who  have  been  or  may  be  responsible 
for  starting  fires. 

It  may  be  interesting  to  note  that  we  divided  the  population 
into  50  classes,  and  then  listed  50  different  ways  to  reach  them — 
a  total  of  2,500  general  prevention  jobs — with  3  methods  devised 
specifically  to  reach  each  class.  We  find  every  class  of  people  to  be 
a  problem  at  times,  but  children  with  matches  and  oil  barrel  in- 
cinerator users  cause  the  greatest  annoyance. 

Having  finished  this  initiatory  work,  we  outlined  in  detail 
on  a  chart  the  total  fire  prevention  campaign  and  made  assign- 
ments to  each  agency  and  to  each  individual  within  the  agency. 
Sometimes  we  feel  that  as  the  job  of  wild-land  fire  prevention 
comes  closer  and  closer  to  its  climax,  more  and  more  of  it  is  left 
up  to  temporary  summer  employees,  amateurs,  and  others  not 
sincerely  interested.  The  "regulars"  are  going  to  pitch  a  little 
harder  and  a  little  longer  this  season. 

Smokey  Bear,  now  a  national  forest-fire  prevention  symbol, 
has  provided  the  way  for  public-spirited  citizens  to  help.  They 
can  use  Smokey  to  promote  their  fire  prevention  campaigns  with- 
out feeling  they  are  providing  free  advertising  for  public  agencies. 
Our  newspapers  and  radio  stations  support  our  fire  prevention 
campaign  thoroughly.  Our  merchants  and  theatres  use  our  fire 
prevention  material  generously.  Our  highways  and  recreation 
areas  are  well  signed  and  posted.  *, . 

We  have  used  the  following  ideas,  in  addition  to  the  Coopera- 
tive Forest  Fire  Prevention  material,  with  success :  a  fire  preven- 
tion message  on  a  large  advertising  balloon  over  Reno's  largest 
gambling  club ;  a  street  banner,  carrying  a  fire  prevention  message, 
across  the  busiest  street  in  town;  fire  prevention  posters  on  the 
doors  and  endgates  of  all  cooperating  agency  vehicles ;  small  car- 
toon posters  in  such  places  as  on  the  backs  of  cash  registers,  where 
everyone  looks ;  special  flier-type  material  for  automobiles  parked 
on  city  streets ;  judicious  use  of  a  mobile  public-address  system  ' 
on  weekend  patrol  of  recreation  areas;  billboard-type  signs  on 
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roadside  fire  scars,  pointing  out  cause  and  resulting  damage; 
cartoon  form  letters  and  fire  prevention  inspection  guides;  tele- 
phone fire  prevention  tags,  listing  telephone  numbers  of  nearest 
firewarden;  Smokey  Bear  "Thank  You"  cards  for  use  at  end  of 
season. 

We  are  planning  to  add  the  following  ideas  for  the  coming 
summer :  More  personal  contact,  inspection,  and  follow-through 
on  areas  of  new  construction  and  in  areas  where  home  incinerators 
are  used ;  more  personal  contact  with  children  during  the  summer 
through  their  organizations  and  through  the  theatres  which  spon- 
sor Saturday  morning  "kid  matinees" ;  Smokey  Bear  and  his  fire 
prevention  message  on  the  back  of  State  Highway  Patrol  safety 
inspection  stickers,  to  be  placed  on  every  Nevada  motorist's  wind- 
shield ;  large  Smokey  Bear  fire-hazard  signs  along  the  highways ; 
special  fire  prevention  calendars  for  hotels  and  motels;  timely 
contact  of  cummuting  military  and  civilian  personnel,  with  fire 
prevention  message. 

Even  now  we  feel  we  haven't  found  all  of  the  answers  to  fire 
prevention,  but  by  next  spring  we  hope  to  have  the  area  of  "where 
to  look"  narrowed  down  considerably. 

*       a  * 

Nonglare  Shield  For  Lookout  Cab  Windows 

An  annual  maintenance  problem  of  repainting  the  upper  tier  of  glass 
panes  in  lookout  cab  windows  has  been  eliminated  on  the  Cassville  District 
of  the  Mark  Twain  National  Forest.  In  the  past,  the  window  panes  had 
been  painted  green  to  reduce  the  glare  from  above.  The  paint  chipped  and 
peeled  with  a  change  in  temperature,  and  each  repainting  thickened  the  paint 
coat,  thus  inducing  more  chipping  and  peeling.  On  the  basis  of  a  successful 
12-month  trial,  a  green  plastic  called  Visionade  is  the  answer  to  our  main- 
tenance problem.  This  material  was  originally  designed  to  stop  rear-win- 
dow glare  in  automobiles.  Temperature  extremes  inside  the  lookout  cab 
have  in  no  way  affected  the  adhesive  properties  of  Visionade.  The  life  of 
this  material  is  expected  to  be  indefinite,  since  some  motorists  who  applied 
it  to  their  automobiles  claim  that  it  is  still  satisfactory  after  3  years'  service. 

Visionade  is  transparent,  thus  permitting  vision  through  the  upper  tier 
of  panes  without  glare  and  sunrays  blinding  the  observer.  If  for  any  reason 
the  shield  must  be  removed,  it  can  be  peeled  off  carefully  and  remounted  as 
many  times  as  is  necessary.  The  largest  sheet  available  to  us  is  11  by  36 
inches  and  has  been  purchased  locally  from  auto-supply  stores  for  about  $1 . — 
K.  F.  Karow,  District  Ranger,  Mark  Twain  National  Forest. 


HOSE  WASHER 


John  Bourque 

Inspector,  Quebec  Forest  Protection  Service 

District  No.  2,  Forest  Protection  Service,  has  developed  a 
washing  device  that  has  proved  most  effective  for  cleaning  fire 
hose  before  drying  (fig.  1).  It  was  designed  for  use  with  a  regular 
fire  pump. 


1 T 

Figure  1. — Hose  washer  from  side  and  end. 
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The  overall  dimensions  of  the  machine  are  17  1/2  by  18  by  30 
inches.  It  is  mounted  on  a  wooden  base  of  18  by  30  inches  and  its 
essential  components  are  2  lateral  guides,  each  4  inches  in  diame- 
ter, and  a  central  water-flowing  apparatus.  This  water  ejector, 
which  is  connected  to  the  pumping  unit  through  a  12-foot  length 
of  1  1/2-inch  fire  hose,  is  composed  of  2  horizontal  pieces  of  3/4- 
inch  galvanized  pipe  about  5  inches  long,  between  which  the  hose 
is  drawn.  Small  perforations  1/8  inch  in  diameter  are  made  at 
the  lower  side  of  the  upper  pipe  and  at  the  upper  side  of  the 
lower  pipe,  through  which  streams  of  water  under  fairly  high 
pressure  are  directed  at  the  hose  from  above  and  below,  thus 
washing  the  dirt  and  ashes  off.  The  ejector  is  covered  on  3 
sides  with  a  fender  of  galvanized  sheet  iron. 

Dirty  hose  is  pulled  slowly  through  one  guide  to  the  water- 
ejecting  device,  from  which  it  is  drawn  thoroughly  cleaned  through 
the  other  guide  and  out  to  the  drying  rack  or  tower.  An  advantage 
of  this  washer  is  that  it  can  be  made  locally  with  ordinary  pipe 
fittings,  sheet  iron,  and  steel  rods. 

it  it  & 

Glare  proofing  Tower  Window  Panes 

The  Division  of  Forestry  of  Oklahoma  has  experimented  for  the  past  25 
years  with  glareproofing  tower  window  panes.  We  have  tried  colored  panes 
as  well  as  special  paints  that  were  either  sprayed  or  brushed  on  the  inside 
and  outside  of  the  tower  windows.  The  colored  panes  were  fine,  but  when 
broken,  replacement  was  a  factor  in  their  utility.  Painted  panes  were  also 
satisfactory,  but  it  was  necessary  to  repaint  about  every  14  months  because 
the  paint  would  lose  its  effectiveness  as  a  glare  resister,  and  fade  and  peel. 

In  the  past  2  years  our  best  results  have  been  obtained  with  a  new  mate- 
rial called  Plyotron,  which  is  manufactured  in  New  York.  It  is  the  same 
material  used  on  car  windshields  as  an  inside  visor.  Plyotron  has  proved 
itself  as  a  glare  resister,  a  haze  filter,  and  a  labor  saver.  After  2  years  on 
a  tower,  it  has  not  shown  any  signs  of  deterioration,  and  crystalization  or 
buckling  have  not  resulted,  from  humidity  or  temperature  changes.  It  also 
acts  as  an  adhesive  on  broken  glass.  Glareproofing  our  towers  with  paint 
costs  about  $8.20  per  job  for  travel,  paint,  and  labor,  and  the  towers  must  be 
repainted  every  14  months.  The  Plyotron  material  costs  32  cents  for  a 
13-  by  12-inch  pane,  or  approximately  $12  for  a  standard  aeromotor  100-foot 
lookout  tower.  Roughly,  it  costs  $18  per  tower,  including  travel,  labor,  and 
materials.  One  application  of  Plyotron  has  lasted  2  years  without  repairs, 
and  from  inspection  it  seems  safe  to  state  will  last  another  2  years.  From 
every  standpoint,  we  believe  that  Plyotron  is  the  answer  for  relieving  eye- 
strain and  furnishing  a  built-in  haze  filter  on  Oklahoma's  towers.  W  H 

Mitchell,  Chief  of  Fire  Control,  Oklahoma. 


SCALE-MODEL  TOWER  FOR  CONSTRUCTION 
TRAINING 

Earl  M.  Braden 

District  Forester,  Tennessee  Division  of  Forestry 

A  scale-model  tower  and  footing  layout  proved  very  successful 
in  demonstrating  and  discussing  fire  tower  construction  at  a  recent 
training  session  for  our  fire  control  personnel.  This  setup  enabled 
us  to  study  tower  construction  procedures  from  the  layout  of  the 
footings  to  the  final  assembly  of  the  steelwork.  The  model  made 
the  subject  more  easily  discussed  and  also  helped  hold  the  atten- 
tion of  the  trainees  as  various  procedures  were  actually  demon- 
strated. 

Construction  of  the  model  was  fairly  simple  and  very  inex- 
pensive. The  "ground"  section  was  cut  from  the  bottom  of  a  14- 
inch  square  corrugated  cardboard  box  with  4  inches  of  the  sides 
left  on  to  give  the  depth  (fig.  1).  The  footing  holes  were  cut  out 
and  boxed  in  with  other  pieces  of  cardboard.  To  give  added 
realism  the  top  and  inside  of  the  holes  were  coated  with  water 
putty  and  then  painted  to  resemble  the  ground  around  a  tower  site. 
The  model  forms  for  pouring  the  concrete  footings  were  made  to 
scale  out  of  1/16-inch  gum  veneer.  Anchor  rods  were  made  out 
of  No.  12  telephone  wire  and  scale  2  by  4's  were  used  to  suspend 
the  forms  in  the  holes.  To  give  more  detail  two  forms  were  com- 
pletely assembled  and  the  other  two  were  left  in  different  stages 
of  assembly.  The  forms  could  be  placed  in  the  holes,  moved 
about,  or  taken  out  for  examination.  With  this  part  of  the  model 
we  could  demonstrate  the  layout  of  the  footing  holes,  the  construc- 
tion of  the  forms,  the  setting  of  the  anchor  rods  and  the  final 
setting  and  alining  of  the  forms  for  pouring  the  concrete. 

The  rest  of  the  model  consisted  of  the  assembled  first  20-foot 
section  of  a  60-foot  tower  and  a  few  loose  pieces  of  the  next  sec- 
tion. This  was  sufficient  to  cover  all  construction  procedures  in  the 
erection  of  a  full  60-foot  tower.  The  base  for  this  part  of  the 
model  was  also  made  from  the  bottom  of  a  cardboard  box,  and 
footings  were  made  from  light  cardboard  and  painted  white  to 
resemble  concrete.  All  of  the  steel  angle  pieces  were  made  from 
cardboard  file  folders.  These  pieces  were  cut  to  scale  from  a  blue- 
print, then  crimped  to  make  the  angle  iron  and  painted  with 
aluminum  paint  to  give  added  stiffness  and  realism.  After  all 
of  the  pieces  were  ready,  the  section  was  assembled  in  the  same 
manner  as  an  actual  tower,  using  airplane  cement  to  hold  the 
pieces  in  place.  Later  bolts  were  imitated  with  dots  of  black  india 
ink.  Scaffolding  was  made  of  1/16-inch  gum  veneer  cut  to  re- 
present planks.  A  gin  pole  was  represented  by  a  piece  of  dowel,  a 
carved  balsa  pulley,  and  twine  for  rigging.  With  this  part  of  the 
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model  we  could  demonstrate  the  actual  erection  of  the  steelwork, 
the  placing  and  use  of  scaffolding  and  most  important  of  all  the 
raising  of  the  heavy  leg  pieces  by  use  of  the  gin  pole. 

The  entire  model  was  built  to  a  scale  of  1  inch  to  2  feet,  and 
all  materials  used  can  usually  be  found  around  any  office.  It  was 
well  worth  the  time  spent  on  building  because  it  made  the  dis- 
cussion more  interesting,  brought  out  more  questions,  and  it  is 
always  easier  to  "show  how"  than  to  "tell  how." 


Figure  1. — Right,  "ground  section"  showing  holes  and  footing  forms;  left, 
20-foot  section  of  model  tower  under  construction. 


A  "USE  OF  WATER"  OUTLINE  FOR  TRAINING 
PERSONNEL  AT  GUARD  SCHOOLS 

Richard  H.  Woodcock 

Timber  Sale  Officer,  Olympic  National  Forest 

For  a  national  forest  that  is  noted  for  its  rain,  the  Olympic 
has  had  more  than  its  share  of  fire  fighting  during  the  past  two 
fire  seasons.  Out  of  the  disastrous  Forks  fire  of  1951,  one  of 
several  needs  was  found  to  be  a  more  thorough  training  course 
in  the  use  of  water  in  combating  forest  fires.  In  an  area  where 
the  concentration  of  fuel  is  as  heavy  as  it  is  on  the  Olympic  and 
streams  are  abundant,  the  use  of  water  is  usually  the  best  way 
to  combat  fire  and  sometimes  the  only  way.  Therefore,  a  course 
was  conducted  at  spring  Guard  School  (1952)  on  use  of  water. 
From  limited  material  available  the  following  outline  was  made 
up  to  be  used  as  a  guide  in  instruction  as  well  as  for  later  refer- 
ence. Although  it  is  presented  here  for  what  it  is  worth, 
some  may  not  agree  on  all  of  the  points  included.  We  will  welcome 
constructive  criticism. 

Part  I.    Theory  and  Technique  of  Fire  Streams  and 

Hose  Lays 

Time:    June  18,  1:00  p.m.  to  5:00  p.m.  (Station  1) 

Equipment:    1^5 -inch  CJRL  hose;  1%-inch  linen  hose;  1-inch  CJRL  hose; 

%-inch  garden  hose;  assorted  nozzles;  tanker  or  pumper  with 
accessories. 

Introduction. — Water  is  Nature's  most  effective  force  in 
combating  fire,  and  it  is  especially  effective  in  the  Pacific  North- 
west where  it  is  plentiful  and  the  fuel  cover  is  heavy.  Speed 
counts,  and  water  must  be  applied  correctly. 

The  first  and  most  important  requisite  for  effective  use  of 
water  is  a  skilled  nozzle  man.  Second,  a  reliable,  foolproof  pump 
or  pumper.  Third,  a  good  pump  operator.  Fourth,  a  correctly 
designed  nozzle  with  various  size  openings.  Fifth,  a  quantity  of 
good  hose.  Sixth,  accessories  to  control  water  in  the  hose  line,  mak- 
ing the  entire  unit  as  flexible  as  possible. 

I.  The  nozzle  man 

The  most  vital  factor.  A  poor  nozzle  man  can  waste  60  to 
80  percent  of  the  water.  He  must  be  able  to  determine:  (1) 
method  of  attack,  i.e.,  once  over  or  twice  over;  (2)  type  and  size 
of  nozzle  to  use;  (3)  direction  of  crew  for  highest  effectiveness 
and  speed  of  work. 

II.  The  portable  pumper 

Its  effectiveness  depends  on  its  portability,  dependability,  and 
volume  of  water  that  it  can  deliver  at  effective  working  pressures 
through  various  lengths  of  hose,  and  to  various  elevations  above 
the  pump  settings.  The  amount  of  fire  that  can  be  put  out  in  any 
given  period  of  time  depends  on  the  amount  of  water  delivered. 
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III.  The  pumper  operator 

Should  be  mechanically  minded,  reliable,  and  attentive.  Not 
a  job  for  catching  up  on  the  reading. 

IV.  Nozzles  and  tips 

No  one  kind  of  nozzle  or  tip  will  perform  with  equal  efficiency 
on  all  types  of  fires.  To  obtain  largest  effective  stream,  either 
nozzles  of  different  size  or  nozzles  with  interchangeable  tips  should 
be  used,  the  latter  preferred.  The  tip  or  nozzle  that  will  give  the 
greatest  number  of  gallons  per  minute  at  a  given  pressure  should 
be  used.  The  tip  is  cut  down  only  to  secure  an  effective  stream  for 
the  work  to  be  done.  Small  nozzles  increase  pressure  but  cut 
down  volume  and  delivery-  A  small  stream  under  high  pressure 
breaks  up  and  will  not  carry  as  far  as  a  larger  stream  under  lower 
pressure. 

Nozzle  pressures  in  excess  of  60  pounds  will  break  a  stream 
and  reduce  both  its  vertical  and  horizontal  range.  Nozzles  of 
1/8-inch  to  1/2-inch  bore  do  not  require  more  than  45  pounds 
nozzle  pressure  to  produce  efficient  streams. 

At  specified  nozzle  pressures,  the  water  delivery  from  various 
size  nozzle  tips  is  as  follows : 

 Nozzle  pressure  


Orifice  size  (inch)             40  pounds  45  pounds  50  pounds  55  pounds  60  pounds 

(g.  p.  m.)  (g.  p.  m.)  (g.  p.  m.)  (g.  p.  m.)  (g.  p.  m.) 

1/8                                       2.96  3.13  3.30  3.46  3.62 

3/16   (garden  hose)              6.64  7.03  7.41  7.77  8.12 

1/4                                       11.8  12.5  13.2  13.8  14.5 

5/16  (rounded)                     18.0  19.0  20.0  21.0  22.0 

3/8                                       26.6  28.2  29.7  31.1  32.5 

1/2                                       47.3  50.1  52.8  55.3  57.8 


Fog  nozzles 

Cold-water  fog  extinguishes  fire  by  quickly  absorbing  heat 
and  cooling  the  burning  material  below  its  ignition  point  and  also 
by  blanketing  the  fire  to  exclude  oxygen.  A  given  quantity  of 
water,  in  vapor  form,  will  absorb  many  hundred  times  more  heat 
units  than  will  be  absorbed  by  an  equal  volume  in  the  form  of  a 
solid  stream.  The  small  water  particles  are  rapidly  converted  to 
steam,  which  blankets  the  area. 

The  basic  principle  of  creating  cold-water  fog  is  the  impinge- 
ment of  2  equal  streams  of  water  at  a  90-degree  or  sharper  angle. 
A  number  of  such  impinging  streams  are  grouped  to  produce  the 
fog  pattern  desired.  Low-velocity  fog  for  flammable  liquid  fires 
is  created  in  a  circular  pattern  nearby  the  applicator  nozzle  head. 
High-velocity  fog  for  general  service  is  projected  to  a  greater  dis- 
tance. Both  types  require  approximately  100  pounds  nozzle  pres- 
sure to  produce  efficient  operation. 

Fog  offers  the  quickest  and  most  efficient  method  of  wetting 
down  outside  of  fireline  prior  to  backfiring  or  on  inside  of  fireline 
to  prevent  blowing  of  sparks  until  more  complete  mopup  can 
be  made.  A  fog  tip  on  an  applicator  is  efficient  as  a  mopup  tool. 
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V.  Hose 

A.  Types  and  characteristics.  The  two  general  types  are 
rubber-lined  cotton  (CJRL)  and  linen.  The  following  is  a  com- 
parison of  the  2  in  the  practical  1  1/2-inch  size,  adopted  by  most 
protective  agencies  as  standard. 

CJRL  hose. 

1.  Weighs  approximately  27  pounds  per  100  feet. 

2.  Has  no  seepage  factor. 

3.  Must  be  dried  after  using  and  stored  in  a  cool  place 

where  there  is  plenty  of  dry,  fresh  air. 

4.  Can  be  cleaned  by  scrubbing  machines. 

5.  Will  stand  more  abrasive  wear  than  linen  hose. 

6.  Will  deteriorate  under  the  sun's  heat. 
Linen  hose. 

1.  Weighs  approximately  13  pounds  per  100  feet — one 

half  the  weight  of  CJRL. 

2.  Can  be  used  in  the  packsack  lapping-in  method  of 

laying  hose. 

3.  Generally  treated  against  mildew  and  much  longer  last- 

ing than  CJRL  hose. 

4.  Has  a  seepage  factor  of  0.3  ounce  per  lineal  foot  at 
I  150  pounds  which  amounts  to  approximately  2  gal- 
f                 Ions  per  1,000  feet  of  line. 

5.  Cannot  be  burned  with  a  blowtorch  while  water  is 

running  through  it. 

6.  Has  10  percent  greater  friction  loss  than  CJRL  hose. 

7.  Can  be  stored  wet  without  deterioration. 

8.  Should  not  be  washed  in  scrubbing  machines. 

B.  Handling  hose.  Should  use  special  packboards  and  sacks 
for  carrying  hose.  With  board,  1  man  can  carry  200  feet  of 
CJRL  hose  or  400  feet  of  linen  hose.  Lapped-in  method  quickest 
for  linen  hose  and  also  protects  hose.  (Demonstrate.)  Can  be 
layed  as  fast  as  man  can  walk.  Roll  CJRL  hose  from  center 
with  male  end  approximately  4  feet  short.  Protects  male  end 
and  enables  hose  to  be  pulled  out  easily,  free  from  bends  and 
twists.  (Demonstrate.)  Avoid  dragging  all  hose  on  exposed  sand, 
gravel,  or  rocks.  Always  use  good  gaskets  so  hose  can  be  tightened 
by  hand  without  use  of  spanner  wrench.  Never  drive  vehicles 
over  hose.  Demonstrate  half -hitch  method  of  rolling  booster  hose 
when  live-reel  is  not  available. 

C.  Water  friction  in  hose.  Friction  in  a  given  hose  will  in- 
crease as  pressure  is  increased  or  as  the  volume  of  discharge  is 
increased  by  using  larger  nozzle  or  tips.  One-inch  hose  can  be 
used  for  short  lays  and  relatively  small  water  deliveries  (under 
15  gallons  per  minute).  Over  15  gallons  per  minute  (free  flow) 
the  friction  loss  is  7.2  times  greater  in  the  1-inch  hose  than  it  is 
in  1  1/2-inch  hose.  Use  tables  for  realistic  examples.  (Demon- 
strate.) 


tiRE  CONTROL  NOTES 


19 


D.  Hose  threads.  Brief  explanation  on  diversity  of  threads. 
Comparison  of  maximum  external  distance  of  male  thread  for 
various  standards,  which  follow: 

hose  1-inch   hose  lV2-inch  hose 

Standard  Outside      Threads      Outside      Threads      Outside  Threads 

diameter     per  inch     diameter     per  inch     diameter    per  inch 

USFS  Nat.  Std   1.2951  11%  1.2951  11%      1.8788  11% 

U.S.  parallel  pipe   1.0353  14  1.2951  11%      1.8788  11% 

American  Nat.  Std   1.375  8  1.375  8         1.990  9 

Chemical  and  booster   1.375  8  1.375  8 

U.S.  Navy  Nat.  Std   1.2951  11%  1.2951  11%      1.8788  11% 

American  Nat.  Std., 
water  and  garden 

hose    1.0625  11%  1.2951  11%      1.8788  11% 

(%"  &  %"  same) 

American  Nat.  Std., 

air-oil-steam    1.0353  14  1.2951  11%      1.8788  11% 

VI.    Accessories  for  controlling  and  diverting  streams — a  must  for 
a  versatile  and  complete  fire  fighting  unit 

A.  Unit  Siamese  valve.  Uses:  (1)  Y  main  line;  (2)  pumping 
in  relay;  (3)  pumping  against  head;  (4)  assist  in  coupling  or 
uncoupling  of  hose  line. 

B.  Bleeder  valve.  Provides  a  means  for  drawing  water  from 
hose  lines  without  disconnecting  the  hose  or  shutting  down  the 
pumper.  No  projections.  Will  work  under  any  pressure. 

C.  Pressure  relief  check  valve.  Enables  pump  to  be  started 
against  head.  Prevents  water  from  flowing  back  through  pump 
when  pump  goes  down.  Provided  with  bypass  that  can  be  opened 
while  pump  is  being  started. 

D.  Siamese  connection.  Simple  Y  coupling  with  no  valves. 

E.  Pressure  relief  valve.  Automatically  bypasses  discharge 
from  pump  when  nozzle  is  shut  off  or  pressure  in  hose  line  be- 
comes excessive.  Usually  set  at  a  pressure  of  approximately  200 
pounds. 

F.  Hose  tee.  Provides  means  for  taking  off  from  1  1/2-inch 
line  with  a  1-inch  or  3/4-inch  line. 

VH.     Hose  lays 

A.  Simple  hose  lay.  (Demonstrate  and  practice.)  Use  of 
Siamese  forward  and  in  reverse.  Teamwork — practice  coupling 
and  uncoupling  hose.  Method  of  carrying  folded  hose  forward. 
Lay  hose  straight,  untwist  hose. 

B.  Progressive  hose  lay.  (Demonstrate  and  practice.)  Use 
of  tees  or  several  Siamese  valves. 

Part  II.    Pumps  and  Water  Relay 

Time:    June  19,  8:00  a.m.  to  12:00  Noon  (Station  3) 

Equipment:    Type  Y  pumper,  Edwards  Model  40  pumper,  500  feet  l^-inch 
CJRL  hose,  pulaski,  shovel,  canvas  sump,  gas,  oil,  and  acces- 
sories including  nozzles,  tools,  check  valves,  take-offs,  suction 
hose,  Siamese  valves. 
Introduction. — The  best  all-purpose  pump  for  work  on  forest 

fires  is  the  portable  pumper,  a  self-contained  unit  whose  principal 

qualifications  are  simplicity,  dependability,  pressures  developed, 

and  volume  of  water  thrown. 
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I.  Fire  pumps  generally  fall  into  two  categories,  centrifugal  and 
positive  displacement  pumps 

A.  Centrifugal  pumps.  Will  handle  large  capacity,  high 
pressure,  or  both.  No  close  clearances.  Will  handle  a  moderate 
amount  of  abrasive  material  and  have  a  long  service  life.  Pres- 
sure relief  valves  are  not  required  except  for  large  capacity  pumps. 
Maintenance  and  repair  costs  are  low  and  they  provide  more 
dependable  performance  than  positive  displacement  types,  are 
slightly  larger,  have  a  higher  initial  cost,  and  are  not  self -priming. 

B.  Positive  displacement  pumps.  Rotary  gear,  cam,  and 
piston  pumps  are  examples.  Compared  to  centrifugal  they  are 
cheaper,  self-priming,  smaller,  and  more  compact.  They  are 
quickly  damaged  by  sand  and  other  material  in  the  water,  require 
more  power  to  do  a  given  job,  and  need  relief  valves  to  handle 
surge  pressures  and  overload.  They  also  cost  more  to  repair  and 
maintain.  Pump  pressures  are  generally  limited  to  the  burst  point 
of  2-year-old  hose,  which  is  approximately  200  pounds.  Theoreti- 
cal lift  for  200  pounds  pressure  is  460  feet  (200  -f-  0.433)  at  sea 
level.  Hose  friction  and  elevations  above  sea  level  cut  this  theoreti- 
cal lift  to  a  maximum  of  about  400  feet. 

II.  Instruction  and  maintenance  on  two  sample  pumps 
A.  Pacific  Type  Y. 

Motor. — 2-cycle,  2-cylinder,  2-port  type  with  alternate  instead 
of  simultaneous  firing.  9.8  horsepower  at  4,000  r.  p.  m.  3,500  to 
4,000  r.  p.  m.  under  normal  working  conditions.  Water-cooled. 
0.025  is  correct  setting  for  breaker  points  and  spark  plugs. 
Spark  plugs  should  be  Champion  No.  13  plugs  or  any  18  MM 
plug  of  equal  quality. 

Fuel  mixture. — 1  pint  SAE  30  oil  to  1  gallon  of  gasoline,  un- 
leaded preferred. 

Pump. — Positive  displacement,  self -priming,  rotary-gear  type. 
Performance  data: 

Pressure  (pounds)    100    125    150    175    200  225 

G.  p.  m   63     59     53     46     40  20 

Pump  lubrication. — Good  grade  SAE  30  oil  in  gear  case. 
Lightweight  grease  every  10  hours  on  pump  bearings.  Water- 
proof grease  every  4  hours  on  pump  packing-.  Always  squirt 
lube  oil  over  impellers  through  discharge  side  before  starting 
pump. 

Starting  hints. — Place  timing  lever  in  vertical  position.  Open 
carburetor  needle  valve  two  full  turns.  Move  carburetor  lever  to 
choke  position.  Flood  carburetor  and  pull  starting  cord.  When 
engine  starts,  raise  carburetor  to  fast  position.  Adjust  needle 
valve,  closing  it  about  one  turn.  Move  timing  lever  against 
engine  rotation  to  speed  pumper  up  and  with  engine  rotation 
to  slow  down.  Special  instructions  for  flooding  warm  engine. 

Total  weight  of  unit,  70  pounds. 

At  51  gallons  per  minute,  1  gallon  of  gasoline  will  last  42 
minutes. 
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B.  Edwards  Model  40. 

Engine. — 4-cycle,  1-cylinder,  L-head,  all-aluminum,  4.1  hp., 
1,400  to  2,600  r.  p.  m.  Mechanical  type  governor ;  crankcase  oil 
capacity,  3  pints ;  weight,  72  pounds. 

Pump. — Positive  displacement,  self-priming,  rotary-gear  type. 

Performance  data. — Up  to  50  g.  p.  m.  and  pressure  up  to 
250  pounds. 

Total  weight  of  unit,  112  pounds. 

III.  Proper  pump  setup 

Problem.  Find  all  errors  in  sample  setup. 

1.  Placement  of  suction  hose. 

2.  Air  leaks. 

3.  Placement  of  pump.  Theoretical  suction  lift  is  33.95  feet  at 
sea  level  with  26  to  28  feet  common  practice.  If  machine  is 
used  to  draw  water  to  its  maximum  ability,  it  will  not  be 
able  to  push  water  to  its  maximum  ability.  (Every  added 
foot  of  suction  lift  will  decrease  the  possible  discharge  as 
much  as  10  percent.) 

4.  Lack  of  fittings  and  miscellaneous. 

IV.  Hand  signals,  used  for  eommunicating  with  the  pump  opera- 
tor or  other  crew  members 


DELIVER  WATER  AT  NOZZLE 


INCREASE  PRESSURE 


MORE  HOSE 


DECREASE  PRESSURE 


SHUT  DOWN 


BROKEN  HOSE 


ROLL  UP  HOSE 
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V.     Pump  relays 

Pump  relays  are  necessary  at  times  to  overcome  excessive 
"head."  The  term  "head"  means  back-pressure  created  by  gravity 
where  water  is  pumped  to  a  higher  elevation.  It  amounts  to  4.33 
pounds  for  each  10  feet  of  rise.  Generally  2  feet  of  elevation  is 
equivalent  to  1  p.  s.  i.  of  pressure  when  using  1  1/2-inch  hose. 
There  are  2  methods  of  lifting  water  higher  than  can  be  reached 
with  1  pump. 

A.  Relay  system  (for  raising  water  as  high  as  1,500  feet  above 
its  source). 

1.  With  relay  tanks.  Canvas  tanks;  optimum  spacing  of 
pumps,  240  feet,  260  feet,  280  feet,  300  feet.  Rough  method 
for  measuring  these  distances — five  or  more  pumpers  may 
be  used  in  a  series — simplest,  easiest,  and  best  method. 

2.  Without  relay  tanks.  (Demonstrate.)  Same  spacing.  Use 
of  Siamese  connections  and  unit  Siamese  valves.  Calls  for 
attentive  pump  operators. 

B.  Tandem  or  booster  setup  (for  raising  water  a  maximum  of 
approximately  700  feet).  (Demonstrate.)  For  use  at  bottom 
of  steep  mountain  or  cliff,  2  pumps  in  a  series;  limited  to  2 
because  pump  casings  not  built  to  withstand  additional  pres- 
sures. This  method  will  produce  approximately  350  to  400 
pounds.  Both  machines  should  be  started  in  unison. 

Part  III.    Control  and  Mopup  of  Forest  Fires  With  Water 

Time:    June  19,  1:00  p.m.  to  5:00  p.m.  (Station  3) 

Equipment:    F.S.  White  slip-on  unit  with  Model  120  Edwards  pump  and 
accessories.    Shovel,  pulaski,  adz  hoe. 

Introduction. — Water  is  the  natural  element  for  combating 
and  extinguishing  fire.  A  good  stream  of  water  is  infinitely  more 
effective  than  any  other  method  for  knocking  down  and  extin- 
guishing rapidly  advancing  fires,  doing  mopup  work,  extinguish- 
ing spot  fires,  etc.,  when  applied  correctly.  With  modern  equip- 
ment, water  can  be  delivered  through  hose  lines  a  mile  or  more  and 
lifted  in  relays  to  an  elevation  of  a  thousand  feet  or  more. 
I.  Three  stages  of  control  with  water  include  checking  the  ad- 
vance, making  a  water  trench,  and  following  up 

A.  Checking  the  advance.  Requires  knocking  down  hot  spots 
on  the  ground  and  in  stumps  and  snags.  Use  the  greatest  amount 
of  water  with  the  largest  nozzle  opening  possible.  Hold  water  to 
an  advancing  front,  generally  on  a  strip  2  to  3  feet  wide  and 
never  more  than  10.  Fundamental  idea  is  to  stop  the  spread  until 
fire  can  be  confined  by  means  of  a  water  trench.  Back-pack  pumps 
and  take-off  connections  are  used  as  follow  up  before  trenching. 

B.  Making  a  water  trench.  Mainly  a  sluicing  action  around 
the  fire  edge.  Width  depends  on  conditions.  Never  more  than  5 
feet  wide.  Use  large  nozzle  openings,  dropping  down  only  to  in- 
crease pressure.  Nozzle  to  be  1  foot  or  less  from  ground.  In  duff 
a  twice-over  procedure  advisable.  Assistant  should  point  out 
smokes  skipped,  cut  logs,  dig  out  pockets,  etc.  Use  of  patrolman 
between  once-overs  advisable. 
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C.  Follow  up.  Immediate  mopup  or  allow  interior  material  to 
burn  out.  Concentrate  water  on  smoldering  edge;  takes  approxi- 
mately 2  inches  of  water  to  extinguish  a  fire.  (At  20  gallons  per 
minute,  it  takes  47  minutes  to  extinguish  a  2-foot  strip  375  feet 
long  while  only  50  feet  can  be  covered  in  the  same  time  if  a  15- 
foot  strip  is  attempted.)  Don't  spray  everything  the  stream  will 
reach.  Straight  stream  close  to  ground  or  a  fog  applicator  nozzle. 

II.  Use  of  water  with  eonventional  trench  methods 

A.  Blanket  method.  After  the  trench  is  completed  and  the 
hose  is  strung,  a  10-  to  15-foot  strip  outside  trench  is  thoroughly 
wet  down  (2  inches).  Interior  then  burned  out  from  trench  in- 
ward. (Fog  most  efficient  and  quickest.) 

B.  Mopup  method.  Start  from  trench  and  work  inward  in 
15-  to  25-foot  strip.  Mopup  in  continuous  strips. 

III.  New  developments — wet  water,  foam,  fog,  etc. 

IV.  Explanation  of  Forest  Service  White  slip-on  tankers  with 
Edwards  120  pump 

Engine. — 2-cylinder  opposed,  L-head,  4-cycle,  air-cooled,  in- 
ternal-combustion, high-compression  type.  Governor  speed 
control  and  heavy-duty  magneto  ignition.  Uses  standard 
gasoline  and  2  quarts  detergent  SAE  30  motor  oil.  Spark 
plug  gap  of  0.020  inch. 

Pump. — Positive  displacement,  self -priming,  rotary-gear  type. 
Performance  data  (Size  B  Rotor,  2,600  r.  p.  m.) : 

Pressure  (pounds)    100    150    200    !250  300 

G.  p.  m   50      45      42       40  30 

iRecommended  maximum. 

V.  Recommended  nozzle  accessories 

Small-capacity  tankers  normally  use  small  amounts  of  water, 
usually  5  to  15  gallons  per  minute.  However,  in  some  situations 
such  volumes  will  not  do  the  job.  Nothing  is  gained  by  wasting 
water  while  the  fire  gains  headway.  In  the  Navy  Fire-Fighting 
School,  the  toughest  fire  is  either  put  out  or  lost  in  a  minute's  time 
with  52  gallons  of  fog. 

A.  One-inch  combination  straight-stream,  fog,  and  shut-off 
nozzle  with  3/16-inch  straight  stream  and  either  6  or  8  gallons  per 
minute  fog  head  (for  use  on  fires  not  requiring  large  volumes  of 
water) . 

B.  One  1  1/2-inch  nozzle  with  lug  for  spare  tips  (1/4-,  5/16-, 
and  3/8-inch  tips).  All  tips  and  lugs  to  be  3/4-inch  garden  hose 
thread.  3/8-inch  tip  (37.6  g.  p.  m.)  gives  the  farthest  reach  with 
these  slip-on  units. 

C.  One  4-foot  by  3/4-inch  aluminum  applicator  with  3/4-inch 
garden  hose  female  swivel  coupling  on  nozzle  end  and  3/4-inch 
male  garden  hose  thread  on  tip  end. 

D.  One  30-g.  p.  m.  fog  tip  for  use  on  applicator  when  mopping 
up,  on  1  1/2-inch  straight  stream  for  wetting  down,  or  for  a 
building  fire.  (Fog  when  used  on  an  enclosed  fire  where  it  is  con- 
verted to  steam  expands  1,700  times.) 

E.  One  15-g.  p.  m.  fog  tip  for  brush  fires  or  fires  of  heavy  in- 
tensity. 


THE  DIESEL  LOCOMOTIVE  FIRE  CONTROL  PROBLEM 

IN  MICHIGAN 


Dell  F.  Weir 

Supervisor,  Railway  Fire  Prevention,  Michigan  Department  of 

Conservation 

The  introduction  of  diesel  locomotives  to  Michigan  was  made 
several  years  ago,  and  their  use  was  confined  to  switching  service 
in  railroad  yards  of  our  larger  cities,  or  to  the  operation  on  short- 
line  railroads  for  hauling  light-tonnage  trains.  A  rapid  change  to 
diesel  locomotive  power  for  freight  and  passenger  service,  how- 
ever, has  taken  place  in  more  recent  years.  Michigan's  railroad 
locomotive  power  today  is  about  50  percent  diesel.  Individual  rail- 
road company  diesel  power  varies  from  5  to  100  percent. 

In  Michigan,  reported  diesel  locomotive-caused  forest  fires 
increased  from  8  in  1950  to  28  in  1952.  These  fires  were  37  percent 
of  the  total  railroad-caused  forest  fires  reported  for  that  year. 
During  this  3-year  period  we  cooperated  with  some  of  our  rail- 
road companies  in  experimenting  with  devices  for  arresting 
sparks  from  the  stacks  of  diesels.  While  we  have  not  yet  deter- 
mined which  type  of  spark-arresting  device  is  the  most  efficient, 
we  can  see  the  possibility  of  eliminating  the  worst  offenders. 

After  the  close  of  the  1952  forest  fire  season  we  felt  that  a 
conference  should  be  held  for  all  those  concerned  with  control.  It 
was  believed  that  a  careful  and  complete  analysis  of  the  problem 
should  develop  some  constructive  recommendations  for  the  con- 
trol of  these  fires.  Accordingly,  a  conference  was  held  at  Milford, 
Mich.,  March  5  and  6,  1953.  It  was  attended  by  representatives 
from  the  American  Locomotive  Co.,  the  Electro-Motive  Division 
of  General  Motors  Corp.,  and  Fairbanks,  Morse  and  Co. ;  officials 
from  the  operating,  engineering,  and  mechanical  department  of 
nine  railroad  companies  operating  diesel  locomotives  in  Michigan ; 
representatives  from  the  forest  fire  agencies  of  the  United  States 
Forest  Service,  the  Wisconsin  Conservation  Department,  and  the 
Michigan  Conservation  Department. 

The  discussion  of  the  many  ramifications  of  the  diesel  locomo- 
tive as  a  cause  of  forest  fires  was  sincere  and  frank.  Every  re- 
presentative attending  the  conference  was  eager  to  contribute  to 
the  solution  of  the  problem.  The  following  general  conclusions 
were  reached. 

1.  That  diesel  locomotives  cause  fewer  forest  fires  than  do 
steam  locomotives. 

2.  That  ignited  carbon  deposits  ejected  from  the  diesel  loco- 
motive exhaust  stacks  are  a  major  cause  of  right-of-way  fires. 

3.  That  carbon  deposits  formed  in  the  diesel  locomotive  ex- 
haust chamber  are  a  residue  of  fuel  oil  combustion ;  when  ignited, 
loosened,  and  ejected  from  the  exhaust  stack  such  deposits,  if 
large  enough  to  hold  a  high  temperature  until  they  land,  set  fires 
when  forest  fuels  on  the  right-of-way  are  conducive  to  quick 
ignition. 
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4.  That  detergents  or  other  additives  in  lubricating  oil  used 
in  diesel  locomotive  powerplants  are  not  a  serious  contributor  to 
the  fire  problem.  Carbon  deposits  formed  by  these  additives  are 
small  in  size  and  of  a  flaky  texture.  When  they  are  ignited, 
loosened,  and  ejected  from  an  exhaust  stack  they  are  incapable  of 
holding  high  temperatures  for  any  length  of  time.  The  sparks 
called  floaters,  and  easily  observed  at  night,  are  no  doubt  part  of 
these  ignited  carbon  deposits. 

5.  That,  as  far  as  has  been  determined,  ignited  carbon  ejected 
from  the  diesel  locomotive  exhaust  stack  is  formed  by :  improper 
setting  or  adjustment  of  the  fuel-oil  jet,  which  causes  improper 
combustion ;  the  locomotive  being  operated  for  long  periods  with 
the  motor  throttle  at  or  near  idle,  which  causes  a  buildup  of  com- 
bustion residue  in  the  exhaust  chamber ;  the  residue  from  lubricat- 
ing oil. 

6.  That  certain  types  of  railroad  services  are  more  conducive 
to  the  formation  of  carbon  deposits  than  other  types  of  services. 

7.  That  the  cause  of  carbon  deposits  being  ignited,  loosened, 
and  ejected  from  the  diesel  locomotive  exhaust  stack  are  high 
temperatures  in  the  exhaust  chamber ;  high  velocity  of  combustion 
gases  ejected  from  the  exhaust  chamber ;  moisture  in  the  exhaust 
chamber,  which  tends  to  loosen  the  carbon  deposits. 

8.  The  methods  used  for  arresting  ignited  carbon  deposits 
are  (a)  deflector  or  baffle  plates  placed  at  various  positions  and 
angles  in  the  exhaust  chamber ;  a  supercharger  that  breaks  up  by 
centrifugal  force,  ignited  carbon  deposits  before  they  are  ejected 
from  the  exhaust  stack;  (c)  screened  hoods  placed  over  the  ex- 
haust stack. 

9.  Diesel  locomotive  spark-arresting  devices  have  limita- 
tions: (a)  The  arrangement  of  deflecting  or  baffle  plates  in  an 
exhaust  chamber  must  not  materially  reduce  the  ratio  between 
the  area  of  opening  of  the  motor  exhaust  ports  and  that  of  the 
exhaust  stack  or  the  motor  will  become  overheated,  (b)  The  height 
of  any  spark-arresting  hood  over  an  exhaust  stack  is  limited  be- 
cause of  the  clearance  necessary  for  the  locomotive  to  move 
through  tunnels,  and  under  bridges,  buildings,  etc. 

10.  Train  crews  need  fire  prevention  education.  Representa- 
tives of  the  Wisconsin  and  Michigan  Conservation  Departments 
agreed  that  a  properly  worded  forest  fire  prevention  sign  and  ash- 
trays placed  in  the  locomotive  cabs  and  cabooses  would  be  a  good 
fire  prevention  measure.  They  also  agreed  to  intensify  efforts  to 
educate  train  crews. 

Owing  to  the  fact  that  the  diesel  locomotive  fire  control  prob- 
lem in  Michigan  is  new,  our  data  is  not  adequate  for  determining 
what  make  or  type  of  diesel  locomotive  is  the  offender.  Nor  have 
we  yet  been  able  to  be  positive  about  the  results  of  the  spark- 
arresting  devices  we  have  experimented  with.  However,  with 
forest  fire  agencies,  railroad  companies,  and  builders  cooperating 
in  the  correlation,  analysis,  and  utilization  of  the  statistical  in- 
formation compiled,  there  is  certain  to  be  a  reduction  in  the 
number  of  diesel-caused  forest  fires. 


FIRE  PROTECTION  IN  THE  BRADFORD  OIL  FIELDS 


L.  E.  Stotz 

District  Ranger,  Allegheny  National  Forest 

A  part  of  the  Bradford  Oil  Field,  the  second  largest,  and  one 
of  the  oldest  and  most  valuable  oil  fields  in  the  United  States,  is 
located  on  the  Northern  District  of  the  Allegheny  National  Forest 
near  the  city  of  Bradford,  Pa.  This  intensely  developed  oil  field 
lies  in  a  heavily  forested  area  of  the  northern  hardwood  type, 
and  the  danger  of  forest  fires  damaging  or  destroying  oil-well 
equipment  is  always  present  during  the  spring  and  fall  fire  sea- 
sons. Not  satisfied  with  enriching  the  subsurface  with  Pennsyl- 
vania-grade oil,  Nature  was  lavish  in  clothing  the  hills  above  this 
famous  oil  pool  with  a  forest  which,  following  clear  cutting,  has 
a  preponderance  of  second-growth  black  cherry,  one  of  America's 
finest  cabinet  woods. 

Perhaps  no  other  forested  area  in  the  United  States  has  so 
much  capitalized  value  per  acre  as  the  Bradford  Oil  Field  where, 
in  the  secondary  recovery  of  oil  through  water-flooding  of  the  oil 
sand,  an  average  of  210  oil  wells  and  220  water  wells  per  square 
mile  exist.  In  addition  to  the  many  producing  wells  in  the  Bradford 
Field,  heavy  investments  have  been  made  in  the  miles  of  surface 
and  underground  pipelines,  electric  powerlines  to  service  the  wells, 
and  countless  pumphouses,  water-treatment  plants,  and  storage 
tanks.  Allegheny  National  Forest  is  "pockmarked"  with  oil  well 
openings,  lease  roads,  and  many  other  installations  necessary  for 
the  secondary  recovery  of  oil.  The  average  investment  per  acre  in 
this  field  for  the  recovery  of  oil  and  gas  is  between  $5,000  and 
$6,000,  not  including  the  investments  in  mineral  rights  which  are 
extremely  variable.  Naturally,  such  heavy  on-the-ground  invest- 
ments for  the  recovery  of  highly  flammable  products  make  the 
participants  in  this  venture  extremely  fire  conscious. 

In  the  days  of  the  wooden  derricks,  lumbering  operations  in 
the  field  created  heavy  slash  through  the  liquidation  of  the  old- 
growth  timber  stands,  and  many  large  fires  occurred  that  often 
destroyed  the  wooden  derricks,  causing  the  oil-well  tubing  to  drop 
into  the  well.  Now  the  derricks  are  no  longer  a  feature  of  the 
landscape,  and  selective-cutting  methods  on  national-forest  land 
create  a  minimum  of  logging  slash,  widely  scattered.  However, 
some  of  the  private  land  within  the  Bradford  Field  is  still  being 
clear  cut  for  chemical  wood  or  pulpwood,  and  the  heavy  slash 
presents  a  high  fire  hazard  until  it  rots  down. 

Present-day  wells  are  pumped  by  electrically  driven  pump 
jacks,  and  the  grass  is  kept  mowed  around  the  well  openings.  Any 
accumulation  of  waste  oil  around  the  well  is  burned  during  times 
of  low  fire  hazard.  Today,  greatest  danger  to  the  oil  field  from 
forest  fires  is  the  shutting  down  of  the  wells  if  a  fire  burns  down 
electric-line  poles  supplying  current  to  the  motors  on  the  pumps. 
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For  the  protection  of  the  surface  of  their  underground  hold- 
ings, from  the  ground  line  to  the  tree  tops,  the  oil  companies  are 
dependent  upon  their  own  field  men  working  on  the  oil  leases,  the 
Pennsylvania  Department  of  Forests  and  Waters,  and  the  United 
States  Forest  Service.  Where  a  fire  occurs  on  private  land  the 
Department  of  Forests  and  Waters  is  responsible  for  its  sup- 
pression, and  the  cost  of  suppressing  it.  Where  it  occurs  on  na- 
tional-forest land,  on  which  the  oil  companies  own  the  subsurface 
rights,  the  suppression  and  cost  of  suppressing  the  fire  becomes 
the  responsibility  of  the  Allegheny  National  Forest. 

Fire  wardens  in  this  area  are  appointed  by  the  Department 
of  Forests  and  Waters  as  State  Fire  Wardens,  and  are  subject  to 
call  by  either  agency  for  suppression  of  fires  on  both  private  and 
national-forest  land.  It  is  significant  that  many  of  the  most  active 
and  valuable  fire  wardens  are  supervisory  field  employees  of  oil 
companies  in  the  Bradford  Oil  Field.  These  men,  and  the  roust- 
abouts, truck  and  tractor  drivers  who  work  under  them,  are 
strategically  dispersed  throughout  the  woods  on  their  regular 
round  of  duties  and  make  excellent  organized  fire  crews. 

Ten-  and  twenty-five-man  fire  tool  boxes,  equipped  and  main- 
tained by  the  Forest  Service,  are  located  throughout  the  oil  field 
in  company  buildings  near  a  telephone.  There  is  also  a  heavy  con- 
centration of  bulldozers,  jeeps,  heavy  trucks,  and  other  valuable 
equipment  in  the  oil  field,  which  belongs  to  the  oil  companies  and 
is  available  for  fire  fighting  at  any  time. 

The  heavy  network  of  highways,  secondary  roads,  and  lease 
roads  makes  the  forested  area  within  the  Bradford  Field  one  of 
the  most  accessible  timbered  areas  in  the  United  States.  These 
roads,  in  addition  to  making  it  possible  to  reach  a  fire  in  record 
time,  also  are  of  considerable  potential  value  for  backfiring  pur- 
poses should  the  need  ever  arise. 

In  the  intensively  developed  part  of  the  Bradford  Field,  in- 
dividual workers  are  so  fire  conscious  as  they  go  about  their  daily 
work  that  any  occasional  fire  is  usually  so  quickly  controlled  that 
State  and  Federal  agencies  have  only  to  take  whatever  followup 
action  is  necessary  for  statistical  purposes.  With  water  wells  300 
feet  apart,  and  equipped  with  an  extra  T  and  valve,  a  hose  con- 
nection for  fire  fighting  can  usually  be  made  within  2  to  5  minutes. 
Two  lookout  towers,  1  State  and  1  Federal,  look  directly  into  the 
heart  of  the  Allegheny  National  Forest  part  of  the  Bradford  Oil 
Field.  Any  fires  not  immediately  observed  from  the  ground  by  the 
oil  workers  are  picked  up  from  these  towers,  and  crews  are 
quickly  dispatched. 

Thus,  all  of  the  factors  for  successful  fire  protection  are  at 
hand  in  the  Bradford  Oil  Field  on  the  Allegheny  National  Forest, 
and  if  adverse  weather  conditions  should  create  an  emergency 
fire  situation,  the  oil  industry  can  be  counted  upon  to  throw  its 
trained  manpower  and  heavy  equipment  into  the  fight  along  with 
the  Federal  and  State  agencies  that  are  charged  with  protecting 
the  surface  of  this  oil  empire. 


SOME  OBSERVATIONS  ON  SLASH  BURNING 


Jack  Heintzelman  and  Clarence  Edgington 

Olympic  National  Forest 

In  broadcast  burning  of  slash  during  the  past  season  on  the 
Quinault  District  of  the  Olympic  National  Forest  we  were  con- 
cerned with  the  difference  in  burning  conditions  on  north  and 
south  slopes,  particularly  when  both  were  located  in  the  same  unit 
under  the  block  system  of  cutting. 

Most  of  our  slash  burning  was  done  in  the  dry-up  period,  and 
the  south  exposures  were  the  first  to  get  in  shape  for  burning. 
Several  times  we  ended  up  with  a  good  clean  burn  on  the  south 
side  of  the  hill  and  a  large  number  of  small  fires  scattered  through 
the  slash  on  the  north  side.  Ordinarily  this  situation  wasn't  criti- 
cal, because  the  north  side  was  fired  in  the  days  that  followed  until 
a  good  burn  was  obtained.  However,  with  this  procedure  it  was 
always  possible  that  something  would  interrupt  the  usual  routine, 
or  that  high-cast  winds  might  arise,  and  the  north  slope  would 
burn  out  under  unfavorable  conditions  and  cause  damage. 

To  improve  this  procedure,  we  have  decided  to  vary  our 
method  of  using  fuel-moisture  sticks.  In  the  past,  we  have  placed 
our  fuel-moisture  sticks  only  on  the  south  slope,  the  place  most 
likely  to  dry  out  first,  and  in  the  green  timber.  We  found  that  we 
could  obtain  a  satisfactory  burn  when  the  sticks  in  the  slash 
reached  13.  Ordinarily  the  sticks  in  the  green  timber  at  this  time 
would  be  20  or  higher.  It  is  our  assumption  that  sticks  on  the  north 
slope  at  the  same  time  would  be  16  or  higher.  We  now  plan  to  use 
fuel  sticks  on  north  as  well  as  south  exposures,  and  to  burn  each 
exposure  when  its  fuel-moisture  condition  becomes  right.  This 
procedure  will,  we  believe,  help  considerably  in  keeping  the  control 
of  burning  in  man's  hands  rather  than  having  the  fire  in  control. 

Another  procedure  that  we  have  followed  in  the  past  has  been 
the  building  of  bulldozer  firelines  around  the  staggered  settings  in 
advance  of  burning.  In  heavy  slash,  this  results  in  a  large  windrow 
adjacent  to  the  timber,  though  separated  by  a  cat  line.  Under 
adverse  burning  conditions  the  windrow  gets  extremely  hot  and 
holds  the  heat,  and  we  have  had  trouble  trying  to  keep  fire  from 
spotting  to  the  timber.  This  system  has  been  varied  by  burning 
the  slash  first  and  then  building  the  cat  line.  The  fuel-moisture 
condition  in  the  timber  is  ordinarily  such  that  the  timber  is  re- 
latively safe  at  the  time  of  the  burn,  and  the  cat  line  is  easier  to 
construct  after  burning  and  acts  as  a  better  control  line  in  the 
subsequent  dry  up.  While  this  procedure  has  worked  well  in  some 
cases,  it  cannot  be  recommended  in  all  cases. 
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A  third  observation  we  wish  to  make  is  that  for  lighting  slash 
we  prefer  the  fusee  to  the  pneumatic  flamethrower,  drip  torch, 
etc.  It  is  lighter,  more  convenient  to  carry,  and  will  light  the  slash 
quite  satisfactorily  when  the  slash  is  right  for  burning.  However, 
for  those  who  contend  that  the  pneumatic  flamethrower  is  better 
for  lighting  slash  when  the  slash  isn't  quite  right  for  burning,  we 
would  answer  that  the  slash  shouldn't  be  burned  until  it  will  burn 
readily  enough  for  the  fire  to  spread  over  the  logged  area. 

These  points  are  made  in  order  to  present  some  of  our  pre- 
liminary thoughts  on  broadcast  burning,  and  to  elicit  a  rebuttal. 

ft  ft  ft 

Railroad  Bulldozes  Firebreak 

For  many  years  forest  fires  have  originated  on  the  right-of-way  of  the 
Louisville  and  Nashville  Railroad  along  a  4-mile  stretch  between  Livingston 
and  Hazelpatch,  Ky.  The  railroad  is  located  at  the  foot  of  a  western  slope 
that  averages  20  to  30  percent.  It  was  necessary  for  fire  fighters  to  wade 
or  boat  across  Rockcastle  River,  paralleling  and  west  of  the  tracks,  to  reach 
the  fires,  or  to  walk  in  from  either  end  of  the  4-mile  section.  In  any  case  it 
was  impossible  to  control  fires  before  many  of  them  had  reached  the  top  of 
the  ridges  to  the  east.  The  chief  litter  was  Appalachian  hardwood  leaves. 
Most  of  the  area  above  the  tracks  is  national-forest  land. 

Two  railroad  sections  meet  in  this  area,  making  it  necessary  to  deal  with 
two  foremen.  In  spite  of  frequent  contacts  with  foremen  and  track  super- 
visor, the  right-of-way  was  seldom  fully  fireproofed,  as  required  by  State 
law,  before  fire  season  rolled  around.  The  section  crews  used  a  roughly 
raked  line  at  the  edge  of  the  right-of-way  from  which  to  backfire.  As  a  re- 
sult these  fires  sometimes  escaped  the  crews'  control.  Although  the  L  &  N 
usually  paid  damages  to  the  United  States,  collection  was  often  a  slow  and 
expensive  process.  To  make  matters  worse,  an  incendiary  was  suspected  of 
starting  fires  to  throw  suspicion  on  the  L  &  N,  and  perhaps  to  allow  private 
owners  to  collect  high  damages. 

Ranger  S.  W.  Campbell  of  London  suggested  that  the  L  &  N  construct 
a  firebreak  with  a  bulldozer  at  a  safe  distance  back  from  the  tracks,  and  his 
suggestion  was  passed  on  to  the  company.  John  T.  Metcalf,  an  attorney  for 
the  L  &  N,  recommended  company  cooperation.  The  company  then  accepted 
a  special-use  permit  to  build  and  maintain  the  proposed  firebreak  on  national- 
forest  land,  because  the  railroad  right-of-way  was  too  narrow  for  safety. 

The  firebreak  was  constructed  in  October  and  November  1952.  It  is  10 
to  15  feet  wide,  including  the  cast-over  ridge  of  earth,  and  varies  in  distance 
from  the  track  from  40  to  250  feet,  averaging  about  100  feet.  It  is  not  suit- 
able for  a  jeep  road  without  additional  work.  The  job  required  176  hours 
and  the  cost  was  approximately  as  follows:  bulldozer  at  $6  an  hour,  $1,056; 
operator  at  $1.73,  $304;  helper  at  $1.20,  $211;  total,  $1,571,  or  $393  per  mile. 

This  firebreak  should  pay  for  itself  in  several  years  by  reducing  damage 
claims  from  the  Government  and  private  parties,  making  a  safe  line  from 
which  section  crews  can  backfire,  and  allowing  productive  timber  growth  on 
slopes  badly  ravaged  by  repeated  fires.  It  is  likely  that  if  fires  start  on  the 
right-of-way  not  fireproofed,  the  firebreak  would  stop  or  delay  the  fire  from 
spreading  and  aUow  lire  fighters  to  reduce  the  area  burned.  It  may  be  neces- 
sary to  redoze  the  break  every  4  or  5  years. — Henry  Sipe,  Assistant  Forest 
Supervisor,  Cumberland  National  Forest. 


METHOD  FOR  FINDING  THE  PERCENTAGE  BURNED 
ON  UNPROTECTED  FOREST  LAND 


J.  Edwin  Moore 

Florida  Forest  Service 

Estimating  the  amount  of  unprotected  forest  land  burned  has 
always  been  a  problem.  Figures  to  compare  the  percentage  of 
protected  land  burned  with  percentage  of  unprotected  land  burned 
are  always  desirable,  particularly  in  Florida  where  approximately 
half  the  unprotected  forest  land  burns  each  year  while  2  to  4 
percent  of  the  protected  land  burns.  During  the  past  year  1.7 
percent  of  the  protected  land  burned. 

Adequate  records  can  easily  be  kept  by  fire  fighting  personnel 
k>  show  whatever  information  is  desired  for  fires  on  protected 
land,  but  obviously  this  cannot  be  done  on  unprotected  land.  Until 
recently  it  was  guessed  at,  but  one  person's  guess  was  as  good  as 
another's.  Several  years  ago,  in  order  to  obtain  a  more  accurate 
figure,  a  statistical  method  for  counting  sample  plots  from  an 
airplane  was  devised.  The  Southeastern  Forest  Experiment  Sta- 
tion greatly  assisted  in  planning  this  procedure  by  providing  the 
statistical  background  for  a  satisfactory  technique. 

First,  a  random  course  of  approximately  1,650  miles  was 
sketched  on  a  map.  Thirty-six  segments,  each  20  miles  long,  on 
which  sample  plots  were  to  be  tallied,  were  indicated  on  the  course. 
The  course  was  located  in  such  a  manner  as  to  fly  over  unprotected 
land  as  much  of  the  time  as  possible,  but  no  attempt  was  made  to 
avoid  towns,  lakes,  or  other  nonforest  land. 

Next  the  course  was  altered  slightly  so  as  to  locate  each  of  the 
20-mile  segments  between  2  points  that  could  be  recognized  easily 
from  the  air.  Most  frequently  used  recognition  points  were  rail- 
roads, lakes,  and  small  towns.  County  lines  were  not  taken  into 
consideration  except  insofar  as  it  was  necessary  to  keep  the 
20-mile  segments  outside  of  the  protected  counties.  Black  tape  was 
pasted  in  a  2  il/2-inch  square  on  the  side  window  of  the  plane. 
This  was  located  beside  the  observer  approximately  14  inches 
from  his  eyes  and  in  such  a  position  that  the  observer  could  sit 
comfortably  and  look  through  the  square  at  the  ground. 

It  was  necessary  to  have  some  sort  of  timing  device  that 
would  notify  the  observer  to  tally  a  plot  at  regular  intervals  of 
approximately  15  seconds.  A  little  experimenting  showed  that  a 
satisfactory  timer  could  be  made  from  a  clock  that  had  a  sweep 
second  hand.  The  glass  was  removed  and  4  small,  flexible  wires 
were  evenly  spaced  around  the  edge  of  the  face.  These  wires  were 
insulated  from  the  clock  and  bent  in  such  a  way  as  to  make  con- 
tact with  the  sweep  second  hand  as  it  came  around.  Leads  from 
the  wires  were  fastened  together.  Another  wire  was  fastened  to 
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the  metal  frame  of  the  clock.  The  clock  then  served  as  a  switch 
in  a  buzzer  and  dry-cell  circuit.  This  mechanism  was  placed  in  a 
small  box  that  the  operator  could  hold  in  his  lap.  On  top  of  the 
box  was  attached  a  tallying  device  for  tabulating  3  sets  of  figures. 

Once  in  the  air  and  on  the  plotted  course,  the  pilot  held  the  air 
speed  at  100  m.  p.  h.  When  the  plane  was  over  the  starting  point  of 
a  segment  on  which  plots  were  to  be  tallied,  the  pilot  advised  the 
operator  who  turned  on  his  timer.  Whenever  the  buzzer  sounded 
he  looked  through  the  2-inch  square  on  the  window.  What  he  saw 
was  tallied  in  one  of  three  categories :  burned  forest  land,  un- 
burned  forest  land,  or  nonforest  land. 

The  results  of  the  1953  survey  showed  364  unburned  plots, 
500  burned  plots,  and  796  nonforest  plots,  or  a  total  of  1,660  plots. 
Considering  that  500  out  of  864  forest  plots  were  in  burned 
woods,  58  percent  of  the  unprotected  woodland  burned.  While  this 
seems  high,  and  it  is  higher  than  the  47-percent  burn  found  by  a 
similar  survey  last  year,  it  is  undoubtedly  correct  within  reason- 
able limits.  A  check  can  be  obtained  by  referring  to  the  forest 
survey  of  1948-49  in  Florida  which  indicates  that  56  percent  of 
the  land  in  the  unprotected  counties  included  in  our  aerial  survey 
is  forest  land.  According  to  the  sample  plots  tallied  in  the  aerial 
survey,  52  percent  of  the  area  is  forested. 

This  survey  required  a  total  of  approximately  12  hours  of 
flying  over  and  between  the  segments  on  which  sample  plots  were 
tallied,  plus  a  few  hours  travel  between  the  airport  and  the 
chartered  course.  While  flying  the  chartered  course,  sample  plots 
were  being  tallied  two-thirds  of  the  time.  During  the  other  one- 
third,  the  plane  was  flying  from  one  segment  to  another  and  this 
gave  the  pilot  and  the  operator  an  opportunity  to  relax  and  pre- 
pare for  the  next  20-mile  segment. 

it  it  it 

Published  Material  of  Interest  to  Fire  Control  Men 

Buzzing  Forest  Fires  by  Airplane,  by  R.  H.  Forbes.    Lumberman  80(3): 
64-65.  1953. 

Build-Up  for  Disaster,  by  J.  E.  Mixon.    Forests  &  People  111:    16-18,  44-45. 
Jan.  1953. 

The  Progress  and  Problems  of  Alabama's  Forest  Fire  Control,  by  J.  T.  Rice. 

Ala.  Farmer  32:  6,  14.    Feb.  1953. 
Remember  "52!",  by  E.  E.  Rogers.  Va.  Wildlife  14(4)  :  16-17.  1953. 
Guardians  of  the  Forest,  by  C.  F.  Scheers.    Conserv.  Volunteer  16(91): 

6-10. 

How  Dry  Were  Southern  Appalachian  Forests  in  the  Fall  of  1952,  by  A.  W. 

Lindenmuth.    U.  S.  Forest  Serv.  Southeast.  Forest  Expt.  Sta.  Res.  Notes 

24,  2  pp.    1953.  [Processed.] 
Our  Flaming  Forests,  by  J.  S.  Deyoung.    Outdoor  Ind.  19(10)  :  2,  17.  1952. 
Fighting  Forest  Fires,  by  B.  Latham.    Timber  Trades  Jour.  203:  1306-1308. 
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ILLINOIS  FIRE  DAMAGE  APPRAISAL  SYSTEM 


Richard  Thom,  Staff  Assistant,  and  Martin  Anderson, 

District  Forester,  Illinois  Department  of  Conservation 

Fire  damage  in  Illinois  is  based  on  the  following  factors,  each 
of  which  affects  the  final  damage  figure:  (1)  Average  annual 
growth  per  acre  of  the  timber  type;  (2)  average  stumpage  value, 
by  types,  per  1,000  board  feet;  (3)  site  types,  based  in  part  on  the 
timber  types  as  outlined  by  the  Illinois  Technical  Foresters'  As- 
sociation;  (4)  years  fire  has  set  back  growth;  (5)  stocking;  (6) 
fire  history  of  the  stand;  (7)  damage  other  than  that  to  timber. 

These  factors  are  all  considered  when  making  an  appraisal, 
and  are  used  on  merchantable  stands  where  breast-high  tree 
diameters  range  from  10  inches  upward.  One  can  readily  see  that 
each  of  the  first  6  factors,  which  can  be  varied  from  3  to  5  dif- 
ferent degrees,  provide  numerous  possible  combinations  for  ar- 
riving at  a  damage  figure  for  a  specific  stand  of  timber. 

The  site  types  considered  are  described  below : 

Upland  Mixed  Hardwoods.  Includes  Illinois  Technical  Forest- 
ers' Association  site  types  Cove  Mixed  Hardwoods,  Lower  Slope 
Mixed  Hardwoods,  and  Mixed  Oaks.  Species  common  to  the  Up- 
land Mixed  Hardwoods  type  are  red,  white,  and  black  oaks,  beech, 
hard  maple,  ash,  sweetgum,  tulip  poplar,  and  hickory. 

Oak-Hickory.  Includes  black,  white,  scarlet,  southern  red,  and 
post  oaks,  and  hickory. 

Blackjack  and  Post  Oak. 

Bottom-land  Softwoods.  Includes  soft  maple,  ash,  elm,  syca- 
more, sweetgum,  cottonwood,  boxelder,  hackberry,  swamp  white, 
cherrybark,  and  water  oaks. 

Bottom-land  Hardihoods.  Includes  water,  white,  and  red  oaks, 
hickories,  ash,  sweetgum,  soft  maple,  elm. 

The  average  growth  per  acre  for  the  above  site  types,  and 
average  stumpage  value,  is  designated  by  the  service  forester. 
Because  Illinois  is  a  very  long  State,  variations  in  growth  rates 
and  stumpage  values  are  pronounced. 

The  number  of  years  that  fire  has  set  back  growth  is  de- 
pendent on  the  severity  of  the  burn.  Fire  intensity  varies  with  the 
nature  of  the  fuel,  time  of  day,  humidity,  wind  velocity,  and  other 
factors.  For  purposes  of  fire  damage  appraisal,  fires  are  described 
as  follows : 

Creeping  fire.  Burns  only  the  top  layer  of  leaves  and  duff. 
Growth  set  back  3  years. 

Hotter  fire.  Consumes  twigs  and  small  slash  (up  to  2  inches). 
Growth  set  back  7  years. 

Very  hot  fire.  Burns  all  slash,  scorching  tree  trunks  and 
destroying  pole  and  sapling  size  timber.  Growth  set  back  15  years. 
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The  stocking  of  the  woodland  stand  will  affect  the  appraisal 
figure,  since  a  poorly  stocked  stand  does  not  have  as  many  stems 
to  be  damaged  by  the  fire  as  does  a  well-stocked  stand.  Stocking 
classes  are  described  as  follows,  with  the  assigned  factor  for  each : 

Good.  Area  well  stocked,  stand  practically  complete,  little  or 
no  waste  growing  space.  (Factor  1  1/2.) 

Medium.  Area  fairly  well  stocked  but  not  completely;  trees 
wider  spaced  than  in  good-stocking  class,  or  bunched  so  that  con- 
siderable growing  space  is  not  utilized.  (Factor  1.) 

Poor.  Area  poorly  stocked ;  trees  widely  spaced,  or  large 
openings  numerous.  Less  than  50  percent  of  the  growing  space 
utilizing.  (Factor  1/2.) 

A  woodland  that  is  repeatedly  burned  year  after  year  cannot 
be  damaged  as  much  as  one  burned  infrequently.  Therefore,  the 
fire  history  is  described  as  follows,  and  a  factor  assigned  to  each 
condition. 

Little  evidence  of  past  burning.  Accidental ;  few  scars  al- 
lowed on  edge  trees.  (Factor  1  1/2.) 

Evidence  of  fire  in  the  past.  Few  scarred  trees.  Some  healed 
larger  trees.  No  voung  trees  (under  10  inches)  scarred.  (Factor 
1.) 

Evidence  of  periodic  fires  in  the  past.  Many  large  trees 
scarred.  Young  trees  (under  10  inches)  scarred.  (Factor  1/2.) 

Evidence  of  repeated  annual  fires.  Abundance  of  scarred  trees 
in  young  and  old  classes.  Leaf  litter,  duff,  and  seedlings  very 
scarce  or  absent.  (Factor  1/10.) 

The  formula  for  computing  the  estimated  damage  per  acre  is 
SxYxDAF  +  K 
A=average  annual  growth  per  acre. 
S=average  stumpage  value  per  M  board  feet. 
Y=years  fire  has  set  back  growth. 
D=stocking  factor. 
Fr=fire  history  factor. 
K=other  damage  per  acre. 

As  an  example,  let  us  consider  the  following  fire :  A  10-acre  stand 
of  poorly  stocked  blackjack  oak-post  oak  timber,  with  an  average 
growth  of  50  board  feet  per  acre  per  year  and  stumpage  valued  at 
$5  per  M  board  feet,  is  burned  over  by  a  fire  described  as  very  hot. 
This  stand  of  timber  has  been  burned  yearly.  Forty  dollars  worth 
of  cut  mine  props  are  also  destroyed. 

Growth  X  stumpage  =  0.25 

0.25  X  15  (very  hot  fire)  —  3.75 

3.75  X  y2  (poorly  stocked  stand)  =  1.87 

1.87  X  1/10  (fire  historv  factor)  =  0.19 

0.19  per  acre  X  10  =  $1.90 

$1.90  +  $40  =  $41.90  total  damages. 
Training  is  very  essential  for  this  appraisal  method,  since 
most  of  Illinois'  appraisals  are  made  by  the  district  fire  wardens, 
who  are  not  trained  foresters.  Field  trips  are  arranged  to  acquaint 
the  wardens  with  the  various  timber  types  and  to  familiarize 
them  with  the  terms  described.  In  a  surprisingly  short  time  most 
men  can  accurately  identify  the  timber  types,  stocking,  fire 
history,  and  intensity  of  burns. 
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The  district  fire  warden  is  given  a  damage  appraisal  card 
that  does  most  of  the  computation  (fig.  1).  The  card  is  set  on  the 
intensity  of  burn.  The  figure  that  appears  to  the  right  of  the 
correct  fire-history  classification,  beneath  the  proper  timber  type, 
is  multiplied  by  the  stocking  factor.  This  result  is  the  damage  per 
acre,  to  which  other  damages  are  added.  Each  item  necessary  to 
the  appraisal  is  recorded  on  a  fire  report  form.  Thus,  the  com- 
pleted form  gives  a  description  of  the  fire  and  timber  in  great  de- 
tail to  the  forester  in  charge. 

 ^-Material    doubled    to    form    pocket    for    slip  card 


Post  burning 
None 
Some 
Frequent 
Very  Frequent 


A 

TYPE 
B  C 

D 

E 

$  75.00 

%  28.12 

$  4.67 

$42.18 

$  28.12 

60.00 

22.50 

3.75 

33.75 

22.50 

30.00 

M  .25 

1  .87 

1  6.87 

1  1  .25 

6.00 

2.25 

.37 

3.37 

2.25 

SEVERITY  OF  BURN 


VERY  HOT 


Window  -J 

STOCKING  FACTOR 

Good  |£ 
Medium  | 
Poor  4- 


1.  Determine   severity  of   burn  and  set  on  cord.  \  Fold  here  to  for 

2.  Determine    site  type   of    timber.  ^sT/ c'oYd  "'"-^l 

3.  Determine    the   amount    of   past  burning.  /'  j 

4.  Select   proper    figure   from    cord.  End  I  1 

5.  Determine    stocking    factor.  view  \  / 

6.  Multiply    item   4    by   item    5.  ^/ 

7.  To  value   for   ilem   6  add  the    value   determined   for  K. 
This    figure    is   the  damage   per  acre  to  the  woodland. 


Figure  1. — Sample  damage  appraisal  card,  before  folding. 

This  method  of  appraisal  is  simple  to  teach  and  use,  and  pro- 
vides uniformity  among  field  personnel.  It  considers  the  lack  of 
uniformity  of  fires  and  woodlands,  and  makes  greater  accuracy 
possible  because  it  is  used  on  the  fire  and  not  in  a  distant  office. 
As  men  become  more  proficient,  the  degree  of  accuracy  can  be  in- 
creased by  closer  definition  of  timber  types. 


#        #  & 
A  Lighted  Clip-Board 

If  you've  ever  had  to  keep  records  in  a  fire  camp  at  night,  then  perhaps 
you'll  agree  that  a  clip-board  with  a  built-in  light  would  be  a  mighty  handy 
item.  There  is  such  a  clip-board  equipped  with  a  reflector,  unit,  bulb,  and 
battery  case,  all  neatly  and  permanently  attached  for  convenience.  It  is 
operated  by  a  switch  on  the  clip,  and  two  standard  flashlight  cells  and  a 
bulb  provide  an  ample  amount  of  light  for  the  entire  board. 

Several  boards  hung  at  a  single  location  could  provide  an  illuminated  bulle- 
tin board  for  display  of  fire  maps,  camp  layouts,  etc.  For  persons  engaged 
in  maintaining  records  on  vehicles,  personnel,  supplies,  and  other  items  in 
fire  camps  during  the  hours  of  darkness,  a  lighted  clip-board  can  be  a  help. 
This  board  is  manufactured  in  various  sizes  and  it  costs  approximately  $3. 
Possibly  this  cost  would  be  less  for  large  quantities.  For  further  informa- 
tion contact  the  Arcadia  Equipment  Development  Center,  U.  S.  Forest  Serv- 
ice, 701  N.  Santa  Anita  Ave.,  Arcadia,  Calif. 


PLANNING  FOR  THE  USE  OF  FIRELINE  PLOWS 


Fred  G.  Ames 
Forester,  Region  8,  U.  S.  Forest  Service 
Introduction 

Early  in  the  spring  of  1944  the  dreams  and  hopes  of  southern 
foresters  and  landowners  started  toward  reality.  At  that  time  the 
development  of  the  various  types  and  size  classes  of  plow  units 
common  in  use  today  began. 

At  the  present  time,  the  various  State  forest  protective 
agencies  and  many  of  the  large  private  landowners,  as  well  as  the 
United  States  Forest  Service,  are  largely  dependent  on  the  use  of 
fireline  plows  for  fireline  construction  in  the  Coastal  Plains.  These 
plows  are  now  playing  another  important  role  in  southern 
forestry,  because  they  are  an  essential  tool  in  the  extensive  pre- 
scribed-burning program  carried  on  in  this  section  of  the  country. 
Through  their  use,  fire  is  safely  and  economically  employed  as  a 
silvicultural  tool  in  forest  management.  Without  the  use  of  fire- 
line plows,  progress  would  be  far  less  or  much  more  expensive, 
the  resulting  fire  damage  would  be  higher,  and  adverse  conditions 
occurring  during  burning  could  not  be  quickly  handled. 

The  Forest  Service,  State  protective  agencies,  and  large 
private  landowners  have  proved  that  the  use  of  fireline  plows  in 
fire  suppression  pays  big  dividends  both  in  savings  of  acreage  that 
might  otherwise  be  lost  and  in  savings  in  the  cost  of  suppression. 
Fire  suppression  by  the  use  of  handtools  is  now  seldom  practiced 
in  the  low  and  upland  sections  of  the  Coastal  Plains. 

Planning 

Planning  for  the  use  of  fireline  plows  on  new  areas  is  as 
essential  as  planning  for  any  other  new  procedure.  It  is  desirable 
that  the  planners  have  a  knowledge  of  forest  conditions  and 
organizational  angles  that  contribute  to  the  success  or  failure  of 
fireline  plows  in  line-construction  work.  In  addition,  the  capabili- 
ties and  limitations  of  the  various  types  of  plows  and  plow-unit 
size  classes  must  be  understood.  This  understanding  is  most  easily 
reached  through  the  demonstration  or  trial  of  proved  plows 
operated  by  experienced  operators.  It  should  be  realized  that 
proved  plows  may  be  only  the  beginning  in  the  development  of 
fireline  plows. 

In  the  past  decade,  forest  fire  suppression  men  have  learned 
a  lot  that  can  benefit  those  planning  for  the  use  of  fireline  plows 
on  new  areas.  The  important  elements  that  should  be  considered 
in  such  planning  are  discussed  here  briefly. 

Analysis  of  Forest  Conditions 

It  is  important  that  an  analysis  be  made  of  plowing  conditions 
on  the  area.  This  should  cover  forest  type,  stand  classification  and 
density,  rough  types,  soil  and  sod  conditions,  topography,  physical 
obstacles,  and  seasonal  factors. 


35 


36 


FIRE  CONTROL  NOTES 


Forest  type,  stand  classification,  and  density. — Designation 
of  an  area  by  forest  type  actually  means  little,  but  stand  classifi- 
cation and  density  are  often  the  deciding  factors  for  determining 
plow-unit  size-class  limitations.  A  simple  cruise  should  be  made 
of  several  miles  of  typical  forest  stands  on  the  area.  The  cruise 
line  should  be  located  on  the  same  basis  that  a  fireline  location  is 
made  for  a  handtool  line-construction  crew.  Two  items  should 
come  out  of  the  cruise — average  number  of  stems  and  average 
basal  area  per  acre.  Ordinarily,  only  stem  sizes  between  "over  5 
feet  high"  to  10  inches  d.  b.  h.  need  be  considered  in  this  cruise, 
because  stems  within  these  sizes  are  usually  the  only  ones  affecting 
the  plow  unit.  We  used  1/20-acre  plots  at  2-chain  intervals  in  our 
analysis. 

Rough. — This  term  is  used  to  describe  the  accumulated  mass 
of  living  and  dead  plant  materials  that  occur  on  or  close  to  the 
ground.  Insofar  as  the  use  of  fireline  plows  is  concerned,  the  den- 
sity of  this  rough  and  its  allied  root  system  sometimes  limits  the 
plow-unit  size  class.  For  example,  the  tough  root  systems  of  the 
palmetto  and  swamp  brush  in  the  open  stands  of  the  lower  Coastal 
Plains  prevent  successful  use  of  the  light-  and  medium-size  class 
of  plow  units. 

Soils. — First  and  foremost  in  an  analysis  of  the  soils  is  the 
presence  or  absence  of  rock.  Disk-type  plows  will  successfully 
handle  small  pockets  or  small  quantities  of  fine  gravel,  but  they 
are  not  satisfactory  in  the  more  rocky  soils.  Soil  textures  have 
some  effect  on  the  plow,  but  the  greatest  factor  is  the  reaction  of 
the  soil  to  extreme  weather  conditions.  Does  the  soil  become  very 
hard  in  periods  of  drought?  Does  it  retain  excessive  moisture  long 
after  heavy  rains? 

Topography. — Our  observations  have  been  that  rolling  land 
with  short  slopes  not  exceeding  40  percent  can  easily  be  plowed 
with  the  conventional  type  of  wheel  plow — a  plow  carried  on 
wheels.  However,  where  slopes  are  greater  and  are  long  and  fre- 
quent, a  tractor-mounted  plow  is  desirable.  It  has  the  advantage 
of  being  able  to  back  up  slopes  that  are  too  steep  to  move  up  in  a 
forward  position. 

Physical  obstacles. — Physical  obstacles,  such  as  roots,  holes, 
down  timber,  wet  physiographic  features,  topography,  soils,  rough, 
timber  stand,  and  rock  should  be  analyzed  for  quantity,  prev- 
alence, and  type.  After  all,  the  ability  of  a  plow  unit  to  do  a  satis- 
factory job  of  fireline  construction  is  its  ability  to  overcome,  with 
a  reasonable  amount  of  good  operation,  the  resistance  offered  by 
the  physical  obstacles. 

Seasonal  factors. — We  have  found  from  our  long  fire  season 
in  the  South  that  the  seasons  of  the  year  have  some  bearing  on 
plow-unit  capabilities.  Hard  dry  soils  and  the  excessive  moisture 
retained  by  the  soil  following  heavy  rains  have  already  been 
mentioned.  The  hard  dry  soils  usually  occur  in  periods  of  drought 
during  July  and  August.  The  excessively  moist  soils  occur  on 
areas  having  impervious  subsoils  and  in  the  swampy  areas  of  the 
lower  Coastal  Plains. 


FIRE  CONTROL  NOTES 


37 


In  some  areas  the  hardwood  reproduction  is  so  dense  that 
during  the  summer  abundant  leaves  materially  affect  fire-plow 
production  because  the  plow-unit  operator  has  difficulty  in  seeing 
forward.  The  plow-unit  leadman  is  a  help,  but  on  mountainous 
terrain  he,  too,  may  have  difficulty  in  seeing  ahead. 

Fire  Occurrence  Locations 

An  analysis  should  be  made  of  the  patterns  of  fire  occurrence 
on  the  areas  under  study.  Definite  fire  patterns  will  reflect  where 
the  plow-unit  should  be  located,  and  the  intensity  of  occurrence 
within  these  patterns  will  reflect  the  number  of  plow  units  needed. 

On  some  of  our  areas,  the  pattern  and  periods  of  occurrence 
of  fires  varies  with  the  seasons  of  the  year,  and  so  require  a  shift 
in  plow-unit  headquarters  as  the  centers  of  fire  occurrence  move. 

Mapping  Plowable  Areas 

From  the  economic  angle  of  planning  alone,  it  is  essential 
that  at  least  the  proportion  of  plowable  area  be  sufficient,  or 
that  portions  of  the  area  covered  by  the  active  fire  patterns  be 
sufficiently  large,  to  justify  the  expenditure  for  equipment. 

Later,  when  fireline  plows  are  available  for  use  on  the  area, 
a  detailed  plowable-area  map  should  be  available  for  the  dispatcher 
and  all  fire  planners  as  an  aid  in  day-to-day  planning  and  for 
use  by  the  dispatcher  and  fire  bosses  in  their  plans  of  attack  on  a 
going  fire. 

Economics 

Today  the  State  protective  agencies,  many  large  private  land- 
owners, and  the  Forest  Service  are  using  approximately  1,500 
plow  units  in  the  Southeast.  They  are  almost  wholly  dependent 
on  these  machines  for  fire  suppression  in  the  lower  and  the  upper 
Coastal  Plains  section  of  the  country.  Fireline  plows  are  now  being 
effectively  used  in  the  mountains  of  Arkansas,  Georgia,  and 
Tennessee.  These  plows  can  construct  high-grade  fireline  at  pro- 
duction rates  up  to  3  miles  per  hour  in  reasonably  dense  timber 
in  the  flatwoods  and  rolling  uplands  of  the  Coastal  Plains,  and  up 
to  1  1/2  miles  per  hour  on  mountainous  terrain. 

Through  the  use  of  fireline  plows,  both  the  acreage  burned 
and  the  cost  of  suppression  have  been  materially  reduced.  From 
time  to  time  analyses  have  been  made  comparing  the  results  of  the 
use  of  fire  plows  in  fire  suppression  with  the  results  of  fire  sup- 
pression by  the  Civilian  Conservation  Corps  handtool  crews.  One 
comparison  showed  three  significant  figures :  (a)  A  reduction  of 
82.5  percent  in  average  size  of  fire;  (b)  a  reduction  of  22.6  percent 
in  the  number  of  fires  reaching  Class  D  and  E  size;  (c)  a  reduc- 
tion of  48.1  percent  in  average  cost  per  fire.  These  figures  proved 
to  us  that  an  organization  with  any  appreciable  "plow  country" 
to  protect  cannot  afford  to  be  without  fire-plow  equipment.  This 
thought  is  also  borne  out  by  the  increase  in  the  extent  State  fire 
protective  agencies  and  private  landowners  have  increased  the 
number  of  their  fire-plow  units  in  the  past  6  years. 

The  question  of  just  how  far  one  should  go  in  an  investment 
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in  fireline  plow  equipment  is  difficult  to  answer.  The  logical  ap- 
proach to  the  answer  seems  to  be  that  depending  on  the  local  rate 
of  fire  spread,  there  needs  to  be  an  outfit  to  attack  the  fire  before 
the  fire  gets  to  be  of  critical  size.  The  critical  size  would  be  deter- 
mined by  the  values  at  stake  where  the  fire  is  burning  and  by  the 
values  at  stake  in  the  direction  in  which  the  fire  is  traveling. 

In  assessing  the  question  of  how  far  one  should  go  in  an  in- 
vestment in  fireline  plow  equipment,  it  must  not  be  overlooked 
that  pressure  is  on  the  protective  agency.  Never  before  has  stand- 
ing timber  had  the  monetary  value  it  has  today,  and  even  with  a 
recession  in  business  it  would  probably  continue  to  have  higher 
values  than  was  ever  thought  of  in  the  past.  The  general  public 
and  wood-using  industries  are  placing  high  values  on  the  remain- 
ing stands  of  timber,  and  protective  agencies  are  behooved  to  do  a 
better  and  more  effective  job. 

Equipment 

At  the  beginning  of  the  past  decade  there  was  a  change  in 
ideas  concerning  the  necessary  weights  and  size  classes  of  fireline 
plows.  One  of  the  new  thoughts  was  to  work  from  the  light-size 
plow  unit  up  to  the  heavy-size  plow  unit  only  as  necessary.  On  an 
area  suited  to  light-sized  plows,  the  light  plows  will  outplow  and 
outmaneuver  many  of  the  heavier  plows  on  the  same  area.  Some 
of  the  considerations  that  follow  will  be  helpful  in  choosing  and 
adapting  the  type  of  plow  unit  to  be  used.  They  cover  the  plow 
unit  as  a  whole,  or  the  tractor  or  plow  separately. 

An  organization  about  to  enter  the  field  of  fire-plow  use  needs 
a  clear-cut  specification  for  a  satisfactory  fireline,  and  particularly 
for  width.  There  is  no  justifiable  reason  to  construct  a  fireline 
wider  than  is  actually  required.  In  spots  where  a  wide  line  is 
needed,  double  firelines  can  be  plowed — a  common  practice  in  the 
Southeast.  Reduction  in  fireline  width  means  a  reduction  in  plow 
pull,  the  use  of  smaller  and  faster  tractors,  and  faster  fireline 
production. 

Actual  tests  indicate  that  the  average  pull  of  a  plow  should 
not  consume  more  than  40  percent  of  the  drawbar  pull  of  its 
tractor  in  the  gear  in  which  the  tractor  is  operating.  For  example, 
when  using  an  OC-3  Oliver  tractor  operating  in  2nd  gear,  the 
average  plow  pull  should  not  be  more  than  1,000  pounds  (40  per- 
cent of  2,512  pounds,  the  rated  pull  of  the  tractor  operating  in 
2nd  gear).  A  heavier  pulling  plow  results  in  a  sluggish  plow  unit 
that  fails  quickly  in  the  inevitable  tough-plowing  spots  found  on 
any  fireline. 

Consideration  should  be  given  the  type  of  line  constructed  by 
the  plow.  Plows  constructing  flat-bottomed  furrows  are  best 
adapted  to  use  in  soils  without  rocks.  Plows  constructing  V-shaped 
furrows  work  better  than  flat-bottom  plows  in  rocky  soils;  they 
also  move  less  dirt  and  construct  a  higher  quality  line.  The  ques- 
tion of  line  quality  is  of  importance  here.  During  our  test  work, 
all  test  lines  were  graded  for  quality.  Satisfactory  fireline  was 
found  to  have  an  average  grade  as  low  as  82  percent  perfect. 
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Checks  of  835  chains  of  fireline  constructed  for  actual  fire  sup- 
pression confirmed  this. 

The  plow  depth  adjustment  must  be  simple,  fast,  and  easy  to 
operate;  only  one  adjustment  should  be  necessary.  There  should 
be  sufficient  range  in  adjustment  so  that  the  most  shallow  plow 
line  possible  can  be  constructed. 

Plow  units  that  have  a  maximum  of  flexibility  both  vertically 
and  horizontally  are  most  effective.  Vertical  flexibility  ensures  that 
the  plow  remain  in  contact  with  the  ground  as  the  tractor  moves 
over  rough  ground,  across  rock  and  tree  branches.  Horizontal 
flexibility  ensures  short  quick  turns  of  the  unit  with  the  plow  in 
the  ground,  reduces  side  bind  on  turns,  and  results  in  a  lower 
average  plow  pull.  Ideal  horizontal  flexibility  is  reached  when  the 
plow  beam  is  free  to  turn  90°  to  the  right  or  left  of  the  center  line 
of  the  tractor. 

The  pros  and  cons  of  hydraulically  operated  versus  gravity- 
fed  plows  can  be  argued  at  length.  The  decision  is  one  that  must 
be  made  by  administrators.  Hydraulic  plows  when  operating 
under  down  pressure  invariably  have  greater  average  pulls  than 
gravity-fed  plows.  All  obstructions  in  the  soil,  such  as  roots  and 
rocks,  reflect  greater  stresses  than  if  the  plow  was  allowed  free 
movement.  A  properly  designed  plow  should  ordinarily  take  the 
ground  without  down  pressure.  If  hydraulically  operated  plows 
are  used,  there  must  be  no  sacrifice  in  flexibility  of  the  plow  unit. 

In  an  effective  plow  unit,  the  tractor  and  plow  must  be  prop- 
erly outfitted  for  fireline  construction  use :  (1)  The  tractor  must  be 
provided  with  brush  guards  to  protect  the  operator.  (2)  When  a 
plow  unit  is  to  be  used  on  steep  slopes,  the  tractor  should  be 
equipped  with  an  electric  fuel  pump  and  provision  made  to  pre- 
vent fuel  from  spilling  from  the  air  vent  in  the  tank  cover.  (3) 
The  tractor  should  be  properly  armored  with  belly  pan,  radiator 
grill  shield,  and  track  guards  for  protection  of  the  operator.  (4) 
The  tractor  bumper  should  set  close  to  the  tractor  frame  and  the 
ends  curve  toward  the  track  to  prevent  saplings  and  small  poles 
slipping  in  between  tracks  and  bumper.  The  absence  of  this  fea- 
ture can  cause  considerable  trouble  in  dense  stands  and  in  moun- 
tain plowing.  (5)  The  tractor  should  be  properly  and  adequately 
lighted,  front  and  rear,  for  night  fireline  construction.  The 
tractor  should  also  be  equipped  with  a  swinging  spotlight. 

The  tractor  should  be  as  narrow  as  practical.  Tractor  width 
is  a  vital  factor  in  timber-stand  resistance  to  the  plow  unit. 

Special  attention  must  be  given  tractor-mounted  plows.  When 
in  a  raised  position  for  deadheading,  the  plow  must  fold  back  as 
closely  as  possible  to  the  tractor  and  be  securely  fastened.  Very 
little  if  any  movement  of  the  plow  should  be  allowed.  This  is  not 
only  a  desirable  feature  for  deadheading  but  it  is  an  extremely 
important  safety  feature. 

The  plow  unit  should  be  equipped  to  carry  a  few  of  the  more 
common  mechanic's  tools,  a  shovel,  an  ax,  a  chain,  a  first-aid  kit, 
and  lights  for  use  by  the  crew  on  night  work.  Also,  a  hard-boiled 
hat  and  goggles. 
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The  plow-unit  transport  must  be  sufficiently  adapted  to  the 
use  as  a  plow-unit  transport  so  that  loading  and  unloading  is  easy, 
simple,  and  safe,  and  the  plow  unit  can  be  quickly  and  securely 
fastened  to  the  transport  bed. 

Plow-Unit  Distribution 

Plow-unit  distribution  during  the  fire  season  is  of  great  im- 
portance. Even  though  transportation  of  the  plow  unit  and  the 
line  construction  is  fast,  the  plow  unit  needs  to  arrive  on  the  fire 
in  a  hurry.  In  the  Southeast,  ranger  districts  with  high  rates  of 
fire  spread  have  as  an  integral  part  of  their  fire  plan  definite  plow- 
unit  locations.  Project  work  is  planned  within  these  areas  to  oc- 
cupy the  plow-unit  crews  when  not  on  fire  duty.  Under  this  plan 
the  plow  unit  is  always  close  by  its  crew.  Usually,  the  equipment 
remains  in  the  area,  only  going  to  headquarters  for  shop  repair. 
Most  of  the  trucks  are  equipped  with  mobile  radio;  otherwise 
portable  radio  is  available  for  crew  use. 

Organization 

Basically,  a  fireline  plow  unit  is  a  fireline  building  tool,  and 
its  crew  might  be  considered  under  conventional  fire  organizations 
as  fireline  builders.  On  this  basis,  the  crew  will  be  small.  For 
effective  fireline  construction  each  man  must  fit  into  the  team  as 
an  integral  part.  Each  man  must  be  a  qualified  fire  fighter  and  in 
addition  qualified  in  the  task  he  is  to  perform  as  a  member  of 
the  plow-unit  crew.  Each  member  of  the  crew,  like  the  Army  tank 
crew,  must  be  a  specialist. 

Briefly,  for  fireline  building  only  a  3-man  crew  is  essential. 
This  crew  consists  of  the  following:  (a)  The  plow-unit  leadman, 
whose  duties  are  to  walk  ahead  of  the  tractor  picking  the  route 
of  travel  for  the  plow  unit,  for  fastest  line  construction  consistent 
with  the  location  outlined  or  marked  by  the  fire  boss ;  (b)  the  plow- 
unit  operator,  whose  prime  duty  is  to  construct  a  satisfactory  plow 
line  with  care  to  prevent  getting  stalled  or  mired  in  soft  ground ; 
(c)  the  follow-up  man,  working  just  behind  the  plow  unit,  whose 
duties  are  to  clean  spots  of  the  low-quality  line  and  to  assist  the 
plow-unit  operator  when  difficulties  are  encountered. 

Overall  forest  conditions  will  allow  variations  in  organization. 
For  example,  a  good  plow-unit  organization  used  in  the  South- 
east, where  the  plow-unit  crew  is  expected  to  handle  all  phases  of 
fire  suppression,  consists  of  (a)  crew  foreman,  to  plan  attack,  to 
serve  as  a  leadman  if  a  leadman  is  necessary,  and  to  serve  as  a 
backfire  man  immediately  behind  the  plow  when  not  serving  as  a 
leadman;  (b)  plow-unit  operator;  (c)  two  fire  fighters  who  serve 
as  safety  men  along  the  fireline,  one  of  whom  serves  as  backfire 
man  when  the  foreman  has  to  scout  the  fire  or  serve  as  leadman. 

The  forest  administrator  should  work  out  the  best  plow-crew 
organization  for  his  forest  and  overall  fire  organizational  system. 
He  should  also  not  fail  to  work  out  details  for  fitting  the  plow  unit 
and  its  crew  into  large  fire  organizations. 
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Training 

Training  each  member  of  the  plow  crew  individually  as  well 
as  a  team  is  absolutely  necessary.  It  is  as  important  here  as  in 
any  phase  of  fire  control  work,  and  administrators  should  work  out 
detailed  training  plans.  Individual  members  of  the  crew  must 
know  how  to  execute  their  jobs  efficiently,  and  the  plow-unit  opera- 
tors and  leadman  must  definitely  know  the  plow-unit  capabilities 
and  limits.  Training  and  practice  is  the  only  answer.  Essentially 
as  important  as  original  training  is  refresher  training.  Use  charts 
and  training  aids. 

Operation  Instructions 

The  key  members  of  the  plow-unit  crew  should  be  provided 
with  written  instructions  pertaining  to  the  proper  use  and  care 
of  the  plow  unit  as  a  whole,  the  forest  policies  covering  the  use  of 
the  plow  unit,  proper  plow  depth  adjustments,  accessories  to  ac- 
company the  plow  unit,  the  place  of  the  plow  unit  in  the  fire  or- 
ganization, and  the  safety  angles  to  fire-plow  operation. 

Plow-Unit  Maintenance  Standards 

There  should  be  written  plow-unit  maintenance  standards 
prepared  for  the  field  personnel.  These  maintenance  standards 
should  cover  all  phases  of  preventive  maintenance,  allowable  wear 
tolerances,  and  care  of  both  the  tractor  and  the  plow. 

These  elements  may  seem  elementary,  but  every  one  of  them  is 
an  essential  part  of  fireline  plow-use  planning.  Every  element  is 
a  necessary  part  of  the  plan  to  put  fireline  plow  units  to  effective 
use  on  a  new  area  in  the  least  possible  time. 

it         it  it 
Fire-Pump  Engine  Storage  Damage 

[This  is  based  on  a  USDA  Employee  Management  Improvement  Suggestion 
made  by  Arden  E.  Robinson  of  the  Sellwood  Shop,  Portland,  Oreg.  The  sug- 
gestion was  accepted  and  adopted  throughout  Region  6.  In  approving  Mr. 
Robinson's  suggestion,  the  Regional  Equipment  Engineer  noted:  "I  concur 
wholeheartedly  in  Mr.  Robinson's  proposal.  .  .  .  The  cost  of  a  crankshaft 
alone  is  in  the  neighborhood  of  $40.  Replacement  of  bearings  is  very  c~»stly 
to  say  nothing  of  damage  to  cylinder  walls  and  other  working  parts.  Fail- 
ure of  many  pumps  on  fires  can  be  traced  to  damage  by  acid  action  and  rust 
while  in  storage. — Ed.] 

Fire-pump  engines  were  being  packed  and  stored  with  other  pump  equip- 
ment in  the  Region  6  warehouse  at  Sellwood  for  long  periods  of  time.  Con- 
sequently, the  engines  sat  in  the  same  position  for  the  whole  storage  period. 
During  this  time,  the  lubrication  drained  away  from  the  upper  surfaces,  and 
condensation  formed  in  the  engines  because  of  temperature  changes.  The 
lack  of  lubrication  on  the  surfaces,  and  acids  formed  by  moisture  in  the  lubri- 
cant, caused  rust  pitting  and  etching  of  the  cylinders  and  bearings.  Etching 
is  especially  noticeable  at  the  contact  points  of  steel  and  iron  when  these 
metals  rest  in  the  same  position  for  long  periods. 

The  pump  units  are  now  stored  on  racks  where  they  can  be  rotated  at 
least  once  a  month  or  oftener.  This  changes  the  point  of  contact  of  the  bear- 
ings and  other  parts,  and  redistributes  the  lubricant  over  the  surfaces  again. 
This  film  of  lubricant  and  change  of  contact  point  retards  rusting  and 
etching. 


DUAL  SERVICE  COMMUNICATION— SIX  RIVERS 
NATIONAL  FOREST 

C.  E.  Bell 

Radio  Technician,  Six  Rivers  National  Forest 

In  addition  to  the  more  or  less  standard  FM  radio  system 
that  interconnects  the  Supervisor's  office  with  various  field  stations 
and  mobile  sets  through  the  use  of  a  single  repeater  station,  the 
Six  Rivers  Forest  has  for  the  past  2  years  operated  a  supplemental 
radio- telephone  service  in  conjunction  with  the  Pacific  Telephone 
and  Telegraph  Company  office  in  Eureka.  Basically,  this  tie-in 
provides  for  connecting  commercial  telephone  lines  directly  to 
our  radio  network  through  the  local  P.T.  &  T.  switchboard.  The 
primary  reason  for  this  hookup  is  to  provide  reliable  communica- 
tion between  the  field  and  Eureka  on  a  24-hour  day,  7-day  week 
basis.  By  using  the  services  of  established  commercial  operators, 
the  need  for  standby  Forest  Service  operators  is  eliminated. 

The  telephone  company  switchboard  marine  operator  has  no 
radio  equipment  of  her  own,  but  she  uses  the  Supervisor's  office 
transmitter  through  a  connecting  wire  circuit  between  the  two 
offices.  She  also  has  a  speaker  connected  by  means  of  a  wire  cir- 
cuit to  our  receiver  in  the  Supervisor's  office  and  can  monitor  all 
forest  network  traffic.  Through  her  own  switchboard  and  the 
local  switchboard,  she  can  connect  any  telephone  in  Eureka 
directly  to  the  radio  circuit.  It  is  also  possible  for  her  to  connect 
the  radio  channel  to  any  telephone  in  the  United  States  by  going 
through  the  long-distance  switchboard. 

The  marine  operator  calls  the  ranger  stations  by  means  of 
a  dialing  system  that  activates  a  bell  or  buzzer  at  the  respective 
ranger  station.  She  does  not  call  by  voice,  and  does  not  use  the 
station's  call  letters.  In  return,  a  ranger  station  calls  the  marine 
operator  by  means  of  a  tone,  not  voice.  The  system  is  designed 
primarily  for  use  outside  regular  office  hours  (nights,  weekends, 
and  holidays)  but  can  be  used  any  time.  This  connection  with  the 
telephone  company  switchboard  does  not  interfere  with  the  normal 
operation  of  our  radio  network.  Calls  between  the  field  stations 
and  the  Supervisor's  office  made  during  regular  office  hours,  or  at 
other  times  when  the  sets  are  manned,  are  made  by  voice  and  with 
the  regular  station  call  letters. 

To  serve  as  a  radio-telephone,  it  has  been  necessary  to  in- 
corporate into  the  system  several  units  not  usually  found  in 
Forest  Service  radio  networks.  The  transmitting  frequency  at 
the  Supervisor's  office  was  changed  to  a  third  frequency  to  provide 
duplex  operation  to  the  repeater  station  (fig.  1).  Added  units 
consist  of  a  Quik-Call  (Motorola)  receiver  with  a  small  audio 
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amplifier,  a  relay  panel  with  relay  for  changing  control  auto- 
matically, a  speech  amplifier  for  boosting  the  telephone  speech 
to  the  transmitter,  and  a  Western  Electric  termination  panel 
for  the  telephone  circuits  (figs.  2  and  3).  Four  telephone  circuits 
are  required  from  the  Supervisor's  office  to  the  telephone  office — 
one  for  receiving,  one  for  transmitting,  one  for  transmitter  con- 
trol, and  one  for  signaling  the  operator.  The  last  two  circuits 
are  phantom.  These  lines  terminate  in  a  G-2  panel  with  hybrid 
filters  located  at  the  telephone  office. 
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Figure  1. — Transmitter  and  receiver  frequencies  and  locations. 
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Figure  2. — Basic  radio  setup  and  added  units,  Supervisor's  office,  Eureka, 
Calif. 
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Two  receivers  are  used  at  the  repeater  station.  The  second 
receiver  is  necessary  for  duplex  operation  required  for  connec- 
tion with  standard  telephone  circuits.  Both  receivers  control  and 
feed  equal  audio  to  the  transmitter  and  may  be  used  simultan- 
eously. 

Added  equipment  at  the  ranger  stations  include  Motorola 
Quik-Call  sender,  Western  Electric  selector  unit,  termination 
panel  with  audio  control  and  signaling  booster  for  the  selector 
(fig.  4) .  One  or  more  residences  are  wired  for  remote  control, 
signal  buzzer,  and  call  button  for  signaling  the  telephone  operator. 

When  the  telephone  operator  plugs  into  our  circuit  through 
the  G-2  control  panel  at  the  telephone  office  our  control  relay  is 
energized,  turning  the  transmitter  on  and  holding  the  receiver  on. 
Normally  the  receiver  shuts  off  during  transmission.  The  operator 
is  now  able  to  talk  and  receive  at  the  same  time  (duplex).  With 
a  key,  the  operator  connects  to  our  transmit  line  a  dial  tone  system 
having  2  tones — 600  cycles  and  1500  cycles.  Dialing  causes  a 
shift  from  one  tone  to  the  other,  each  change  acting  as  one  im- 
pulse on  the  selector  units  at  the  ranger  stations.  Each  selector 
has  a  stepper  relay  with  a  code  wheel  that  has  5  hold  pins  preset 
to  correspond  to  the  station's  number.  Each  pulse  moves  the 
code  wheel  one  step,  so  if  the  number  of  pulses  dialed  moves  the 
code  wheel  to  a  hold  pin,  the  second  number  dialed  will  be  added 
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Figure  4. — Ranger  Stations.  Remote  lines,  3  pair  run  from  equipment  in 
office  to  3  residences,  1  pair  for  remote  unit,  1  for  selector  signal  buzzer, 
and  1  for  control  key  of  Quik-Call. 

to  the  first  and  so  on  through  the  5  numbers  of  the  call.  The 
total  must  be  23  to  make  the  signal  bell  ring.  If  a  number  misses 
a  hold  pin,  the  code  wheel  returns  to  zero. 

All  dialing  numbers  for  the  stations  have  been  assigned  by 
the  telephone  company  and  are  unlisted.  After  dialing,  the 
operator  releases  the  dialing  key,  and  when  the  station  answers 
it  is  informed  of  the  phone  call  and  the  phone  is  plugged  into 
our  system.  When  the  phone  party  hangs  up,  the  operator  dis- 
connects the  line,  releasing  control  for  normal  operation.  Because 
of  losses  in  the  hybrid  filters  and  telephone  cable  of  incoming 
speech,  a  small  speech  amplifier  is  added  at  the  transmitter  input 
to  raise  the  volume. 

A  district  making  a  phone  call  turns  the  transmitter  on  in 
the  normal  manner,  pushes  the  call  button  for  3  seconds,  then 
releases  both.  Two  tone  pulses  are  transmitted,  which  actuate  the 
signal  at  the  telephone  office  switchboard.  These  tone  pulses  are 
from  the  Quik-Call  sender  unit  that  has  four  tone  generators  called 
Vibrasenders,  a  timer  chassis,  and  power  supply.  Pushing  the 
call  button  closes  a  relay  on  the  timer,  releasing  2  tone  pulses  of 
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1  second  each.  Two  tones  are  transmitted  on  each  pulse,  their 
frequency  being  the  same  as  the  four  Vibrasponders  in  the  Quik- 
Call  receiver  at  the  Supervisor's  office.  Only  by  these  four  pulsed 
tones  is  it  possible  to  energize  the  signal  relay  in  the  receiver. 

Throughout  its  2  years  of  operation,  this  system  has  worked 
very  well.  It  has  proved  to  be  a  very  satisfactory  solution  to  the 
problem  of  providing  24-hour  service  between  the  Six  Rivers 
ranger  stations  and  their  Eureka  Supervisor's  headquarters.  It 
was  particularly  adaptable  to  the  telephone  company  exchange 
at  Eureka,  where  a  coastal  ship-to-shore  radio  telephone  marine 
operator  is  available. 

a       *  * 

Repellents  For  The  Protection  Of  Fabric  In  Fire  Hose 

From  time  to  time  inquiries  are  received  by  the  Fish  and  Wildlife 
Service  for  information  concerning  repellent  materials  applicable  to  fabric 
as  protection  against  rodent  depredations.  Frequently,  these  inquiries  have 
had  to  do  with  damage  to  the  covering  on  fire  hose  that  is  stored. 

In  an  effort  to  find  the  answer,  studies  were  carried  out  with  fire  hose, 
the  outer  fabric  of  which  was  impregnated  with  candidate  repellent  com- 
pounds. 

For  the  tests,  8-inch  sections  of  2-inch  fire  hose  were  used.  The  treated 
sections,  along  with  untreated  hose,  were  exposed  to  wild  Norway  rats  held 
under  simulated  warehouse  and  field  conditions.  Food  and  water  were  sup- 
plied the  animals  during  the  tests  but  no  nesting  material  was  provided.  The 
animals  had  access  to  sawdust,  however,  which  was  spread  on  the  floor  for 
sanitary  purposes.  Exposure  of  the  hose  was  made  by  suspending  test 
lengths  between  1-  by  4-inch  boards  so  that  each  section  was  equally  avail- 
able  to  the  animals  for  7  months,  October  to  May. 

Of  the  six  deterrent  compounds  tested,  Z.A.C.  (zinc  dimethyl-dithiocarba- 
mate-cyclohexylamine  complex),  sodium  pentachlorophenate  (Dowicide  G), 
copper  napthanate,  ammonium  sulfate,  Teramine,  and  creosote,  only  the  first 
two  showed  marked  repellent  properties.  During  the  course  of  the  tests,  hose 
treated  with  these  two  compounds  were  only  slightly  damaged  by  the  rats, 
while  the  average  percent  of  fabric  removed  in  all  other  tests  was  from 
12  y2  to  87  V2  percent. 

Hose  treated  with  Z.A.C.  were  sprayed  with  a  10-percent  solution  in 
which  P.e.p.s.,  a  synthetic  rubberlike  adhesive,  was  used  as  a  sticker,  with 
Dreft  added  as  a  wetting  agent.  Hose  treated  with  sodium  pentachloro- 
phenate were  impregnated  with  a  10-percent  solution  in  water,  with  Dreft 
added. 

The  results  of  these  tests  should  not  be  interpreted  as  being  applicable  to 
the  protection  of  foodstuffs  kept  in  burlap  and  cloth  bags.  Repellency  in 
barrier  control  deals  with  factors  quite  different. — Jack  F.  Welch,  Biologist, 
Fish  and  Wildlife  Service. 
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